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Abstract of JP1 1 004069 

PROBLEM TO BE SOLVED: To provide an adhesive for electroless plating which is advantageous for 
securing the reliability of insulation between lines and between layers by maintaining a practical peel 
strength. SOLUTION: In an adhesive for electroless plating prepared by dispersing particles of a cured 
heat-resistant resin which is soluble in an acid or an oxidizing agent in a matrix of an uncured heat- 
resistant resin, which is insoluble in the acid or the oxidizing agent through curing treatment, the 
average particle diameter of the particles of the heat-resistant resin is <=1.5 &mu m, preferably, 0.1-1.0 
&mu m. More preferably, in addition, the particle diameters of the particles are adjusted, so that the 
diameters at the peak of the particle diameter distribution fall under a distribution in the region of <=1 .5 
&mu m. 
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ti) , 0 < B«HR{fcffl»JJi (i»Wft»©-g[5^fctt^ 

gp^^-ffc hie i>(D i>-^is ) i ft ^Jffi1£WflB<Dttgtt£ 

ft &> -Cbx-tf* is9tm<DT ?'Jls-V S . C 

JJgSt^i if*ffli> S c i ^r* -So T«© 

TB©»**JB*«)S-rSW«itttff3l&T-<t OTB, T 
[0 04 7 ] (3) ^UfcBH#Wli»^J (^m^o 

*(e«ft-rs. c©«i*tB, ss©^f*ni 
ss±c<:iawfcBra©iiife#Bi* , m-wmts^ % - >±© 

©JMB«IBIMWi©J»3*iW< % •? . Wa&¥££.LT^ 

[0048] (4) -ax., mmmmffimmzwib-? z-Jj 

*BSW4. BrBl«JBII6,«B©ilibMIiB. «e«S?^-3^ 



a&o *ffl®*fsij©«rev f y -j i>z.&mwimmn%-e& 

CO R^^->ffl'J^7ttt©Br B 1^J!l$fe«B©iiK 

^s-srtggL-fc©^, k*. ii«Ma-r-So 

[0 04 9 ] (5) ^/T^-JUfJljSfflMP^txW 

ffl^bTSo wtc^awctt. «E*«?fe^^fflS«iJB© 



C8) 



i&fflsp. 1 1 - 4 0 6 9 



13 



14 



^TmM&tt&Z t iC J: K> . S«iJ«SIM£ffi{b^II 
t5„ C©£#, ffi{bM©?S<&©3?2E*, l~5Mmff 

gWiLi^. cct, ±iB^iL-ri*, * 

Sb jSv>#>^& (®v>^>^U^A^<tf) Srffl 
[0 0 5 0] (6) &tc, BM}flll«H«ffiftffitcM« 10 

[0051] (7) taffcufeflim»jji*eiHw±©^ 

5(im, J;flM*L< B2~3 ymi«„ &*J, 

f!?ffl*-o^®i Lt(i, ^ffirSffl£n§r£ffi&©&© 20 
*tWtS, #ijx.t£, KM : 29g/ 1 . fiafcf- h U * 
A : 25g/ 1 . ?SE^i& : 140 g/ 1 . ^K^ffc^ h y ^ 
A:40g/K ST^i^/lATJl-ft F : 150m K (p 
H = n.5) fy6te&mffl.f&<Di><D&J:i\ 

[0 0 5 2] (8) &tC. tiff 3(7) ttWfciSi&o t 
BcMBfctttfflt? -/ ;UA ( F =7 -f 7 -f JUA) £^ 5 * 



[0053] (9) &fc, ^wsa-o^jgLho^NPftaj^ 

io~20um^J;ii„ 
[0 0 5 4] (lO)JfciC. #2*ftfB55-©*o * h £ 

[0 0 5 5] (IDiKfc, fulBC10)rf#fc^f*[lI3g, &6 

tt, KfbfS (JWfcfS) iLTNaOH (I0g/1 ) , NaClQ 
(40g/l), Na,P0 4 (6 g/1) %mi\ SSfSiL 50 



71 



TNaOH (I0g/ 1 ) , NaBH 4 ( 5 g/ 1 ) ^Ml^Tff 

ffiU >I&ffil0~100&/ 1 , *^KlCr~ 40g/K 
[0 0 5 6] (12)^CCC % C OSS_hfC (2) , (3) (DXg&C 

[0 0 5 7] [^Jl/TT 5 ^?^ ^ffi] 
57f-/ T^&iPMUCCLT, (1)^(6) ©Xfi*^ 

[0 0 5 8 ] (3) 'AiC. #*f*@|3^ (feo * 

stHT sTM^^ftdwaa^Kriaii u -emu to T 
*5 j; x> y > *> e a«n t ^ t n ivpu < <t fe 2 «m±© 



15 

[0 0 5 9] (4) #ctc, F8fc53^Wcjg!jK 

[0 0 6 0] (5) 3 fc&c, ^tct£;Dr_hJgoHra*&^ 

[0 0 6 1] 

[3BSSWJ 

(HlftW 1) t^f^f^l o. 5m m 

(1) /PS 0.6mm(Z)^^^x^+>'firtl^/c^BT 

v u A 5 F F y 7 Vis) »fl|#> 6 1 cD]^ffifCi8 

M m CDiJfg 8#S95*-F3*rrtt5 fflgRaMH* ft ffi » 

tmi l/c (si mm) . *r, c f y 

^*r£t£5c<fc*h SSI cDMffi£cfaM^{*[p|3§4£x 20 
*-;b9<D3tffiftBg{t (*{fc) S7U®MLrffl{tL 
mio tLrtfX^x-/-Jl/FS[x#* MSflt *3BBt L ft: 

itbtc (H4#I8) o 
[0 0 6 2] (2) MtE(l) (D^fflftJSLfcS^ft*^ 

SWrASHLT, PdfcBISft^L, C©llt*£ffittffc 

x>Misg/K &ffi f J F U ^A29g/K 

»3ie/K WHffittffl o.ig/K pH=9ft644 

fc*Htccu-Ni- P^^6^SJ¥§ 2.5umCDfflft!l 
11 (Efii) *Mlfc 0 S£tC, ^CDSSft, O.Unol 

mii?XXg^o#¥StC50 0 Cr 1 if B «iL, WfEffift 
H HCD^H CC J? 3 0 . 3 u m CD X Xlft 56 o # B ft I* W ft: 40 

[0 0 6 3] (3) DMDG (yx^l/>^y3-jl/^ 

Jgjft ^'J^-rMi^^ (PES) 12m 
Sgp, -f 5 £VwHgftffJ (HlKb&SL m&& : 2E4M 
z-cn) myt\^s^-r:fo2>?j7°xi^s7 F > 

SfiSFy* (r^nt^^) -fv^T^u- F (m 



WM¥ 1 1 -4 0 6 9 

16 

7 ) 2fiMBR, (B*{b«»L iSA« : dfd<- 

S) 0.2 3 6tc, :t#*54ttlltt^ (HSMtdE 

SL iSA^S : d*y^-jj<-;l* s-301, CCDe^-0|iS5> 
^ftg|2 5CC7nTo COfi^O^pi^te^S^^^TVS^ 
o.5iMmr*D, Wf@io.i93 t^§ 0 CCDfi^f-tt, 

0.09Mm~1.32jLtm<Dj6HtC^7tOt:*5?) , ^©&Jff^ 
ffiCDb-^CC^^5fiS^0.58Mmr\ B 2 5#> 

^Sg: SALD- 2000ft fSfflUft: 0 ) ft2 5Sfi§|3ft?H^l> 

ft:», NMP (y^viW^env F>) 30.ofiSSR 

Pa- stCSBSU il^3*O^Wfiilt!i*tt(D 
&S»&o*JB®#S!|jgffi (BWSffll^ffJ) ftf#ft: c 
[0 0 6 4] (4) tuts (3) ^SftiJBjmoSNRWiBSR 
ft, ftrfE(2) O^IIft^fcSS^Mffi^ u~;b:n- 

3?ftffl^r^L, * :5 PKJKt?2o»rafiScaoT3{p>e.s 60 

"CT 30»fflO?g«fttf l*, 60m m(DS#Srj|l 2 ft?f$ 
JSL/c (HB#Jft) . 
[0 0 6 5] (5) fufBC4) rK«CDHSKJ|$^cLft:S« 

fiiJH2cD±^, 5fA*Srjft/rur^yx^u>^uy 

ftJg«'JB2ic^#§-t±r»HL, *JWR*MWLTK 

[0 0 6 6] (6) l*l/c»DMTG ( F y V 

2>C<bCCj:D, ffi#S'JJB2fC lOOMm^CD^^T^-^ 
ittSHPSr^JSgOftic 5 S^S«ftffl«I±7KSl 

0^T3OOOmJ/cm 2 r^U, 100 B CC 1 B$ftl ^©fg 
150°Cr5H#rp1fCTjPMa^5CifCj:0, 7^7 

imiizmmicumsiitt mi mm) . 

[0 0 6 7] (7) Mie(5),(6) r/^r*-^)Sffl^ 

P6ftff$^^fcS«ft, ^OA»C2^BiaiL, e# 

[0 0 6 8] (8) MIBC7) rtiffilt^II (tMBES 5 m 
m) fttf^ftiSStc^L, ^^^^Afl^ (7Fr^ 

[0 0 6 9] (9) &Tte^ffl.&<DmmMm&>-? g&tp 

fcS«fta»Lr, ffiM^frtcjpg 3 um<Dtemffi$Rti> 
o*Ml2ft?fML/c (09#JtS) . 



(10) 



*f#M¥ 1 1 -4 0 6 9 



EDTA 150 

SftKil*) 20 

HCHO 30 

N a O H 40 

a , a -trtryyji/ so 

PEG 0.1 



17 

fir/ 1 

fir/ 1 

ml/ 1 

fir/1 

mq/ 1 



18 



fir/l 

[0 0 7 0] cio)|rflBC9) r^Lft:*s«)»IHa&o* 
i2±tcmigcD^3feeWi^ ^A (F^-f^^;i/A) £*10 

180 g / 1 
80 g / 1 

1 ml/1 



*mEMl>XteK)ttV}, 3 6fc, t:0K7^7^^± 
#^£->£ LTj8iH3ftfcJ¥3 5mm<DV-#^A;tf 
tcS?*3-&Tt&gU 110 m J/ cm 2 THBfcU 

h 3tD^£->£f£tfft: (HlO#M) o 
[0 0 7 1 ] (11)^ tC, abo^l^-X h^gsas^c, 

ft?»^o^Hi3^JfMU/c (0ii#M) o 



iillU:sL 



1.2 A/d 

305t 



m 



.ttm 



[0 0 7 2] (12)a6o^U^X F 3£5%KOH 
o * JRl3#> & & 3 lSn mCDrtg«f*[l]SS 5*^L/ 

/C D §6iC, ffiitMllSC^oT^SPd^PAM ( 800 

fir/1) tci-2»»»L/T|»*Lft: (Hi2#JK> „ 
[0 0 7 3] ci3«M«aB5 *»J5aEL/fc»S*, mm 
8g/K SKftJ— y^l* o.6g/K ^>Ki5g/ 
K -Xffiy>K^hy9A29fir/K *9K3ifir/K 
WMS'ftM o.ig/ 1 p H = 9CD^«*S»^# 

iltill^EPMA <M36X|*#0t*M) tMl/ci 
C?>, Cu:98mol%, Ni :1.5mol%, P :0.5 mo1%CDfflfS 

oi/ 1 tf^^fc^X-i.omoi/ 1 ^fcSt^6£r& 

^ft?x xaft* ^ * isjc 5o°cr i isms* b , warn 

Lie (013#M, ffiU XXKJftJBttH^L&lO 0 
[0 0 7 4] C14)iXfC s fyiB C4)<DXfitCg£-3T, 

BOT2*3 6K:S!tf, *co^ffiec#yx^i/>-^U7* 
>u*«tci^«*!fc&, 20 kqf/cm 2 rM±u mm 

[0075] ci5)-e l r fj la C5)^ci3)<z>x?M*^^iM 

f£U ffi{tlliicD*ffifc^XXgf^o*JS*?FMU^ 



20 



-o 



30 



[0 0 7 6] (16)— 77, DMD G&Ci§)!?3 tfft:60*j 

CD x # + 50% * r # y j w b v tcmyt&tf^cD * y ^ 

(^^m4000) 4 46.67fiMSP, ^^i^^il/^h 
>tC^?§^/c8Qfim%<Dt:X^ x y-;VASx*^i/ 
WIS (fEfrffc^^SL ffiifrS : xt^^Mooi) 15.0* 
agp, >f 5 ^V^SMt^J (HSfbd** iftSi£ : 2E4M 

z-cn) i.6 sm§p, ffi^*>'v-r*£iMBGT#yjt' 

^yv- (B^fc^SL : R604 ) 3 MSP, IU 

E6A ) 1.5111, #«»fi»S*J df>^^=ltfcK, 



: S -65) o.7iMg|5 ; &?&£U £6&CCto60X 



Mit¥M) 0.2 m&m^m^X, ttS^25°CT? 2.0Pa- 



40 



50 



mwrnx, Bm&mf (Mmm, dvl-bm) r 6or Pm 

No.4, 6 rpm (D«-^ttn- 3? — No. 3&C 

[0 0 7 7] (i7)MfB(i5)rf#/cSScD[^StC, ±IBV 
Jl/^-uyx Mfi)S^l^r20MmCDJ?$r^L/c o >j)vO^ 
r\ 70°CC20^ra, 70°Cr305J'P^(D^'MMlI^tf o/c 

ft, ^PABcccfc^r vjitf-utsx hHPapoR^"* 

— VI? 7s h®5C^^§^rtg^U, 1000mJ/cm z CD^f 

i H^fei ioo°cr i nwi, i2o°cr i mm. i5o°ct? 3 

*-^i*©9>F»»=feMPL/fc (MPS 200Mm) 



(11) 

19 

L>fc a 

[0 0 7 8] C19)^K, y;^-l/S/^ hJtl4£r?f$Jt£L 
AlOg/K F y ^Aiog/ 1 #>6tcSp H 

SPCCj^^ 5 Mm CD- v srJlst&^^mi^Bf&LtCa 3 6 
>^~^A75g/ 1 , h y ^A50g/ K iJv 

wv h y ^Aiog/ i 3&s6&4te«Js^feo*}s io 

icm 3 o . 03 At m cd^#) o # Jlie^ffJjS 0 fco 

8Mc, UA,tc^-z hSEPJWL/r 200°CT*y yu-T& 

[0 0 8 0] (Hdl«2) "feSTf-ff^ffi 0.92m 
m 



20 



hIE«fi£SffiLfc 0 BIJfe, DMDG 

n - ;b y ^ ;l/ x - -r ;b ) &c Sf§? Lfc^l/^;W*7 

e s ) i2mssp, -y * p^-iimitm mmitam. m 

tSr^g : 2E4MZ-CN) 2 SmSR, ^3£14^r J V — 



: detx- S) 0.2 MHSB, 



□ 
cm 



(HEWtjsJsisL sa« : ss -ooi, c 

l^yr>St0.92mnt*l flTOS^O.275 

4 0 C(D5te^ti, O.lOum- 1.98 m mCDffflfC^^UT 

*5 * <D <D b° - # f c te 5 Bl.oo/zm 

S 0 fete, «4B4WUO«5Ett, »a«f^f«, Amu- 

ina^3&flE»*wjesai : sALD-2ooo^ffifflufc D ) 

25fiSSP£ig^L/fcf&, nmp (yiWiMWtay 

F>) 30.o*S^£^t^fe:^6^U 
HKJfWrttffi 7 Pa • sfcUHKU iW3$n^t 

[0 0 8 1] (**«3) y^T^V^^^ffi 
(l) DMDG (^^U>^'j3-;V^^;bx-r 

(B^t^SL 5>T-m2500) (D25%T^y;KtfJ^m* 



30 



40 



^'jx-f;^;^^ (pes) i2i 



5 50 



WfM¥ 1 1 -4 0 6 9 

20 

<HBffcJiS*L So D n « : 2E4MZ-CN) 21 

: TP-^^XM315 ) 4fifig|5, jtmifeffl 
^tf^-ttSL Bn p p« : ) SMS 

ff, (B*ftllSL Bfffi« : DEDC-S) 0.2 a 

sas, ^ etc, x^^Mwte^ (=mmm, ^ 

£ : ^y^-^-;b s-03i , CCDfi^CD^L&^^m 
2 5 &c 0 c cd tt-?- cd ^p^f fi^-S S3: y y r > Sr 0 . 51 M 

mtS>D, SVfi^0.193 r*5 D C<D$Ll L l£, 0.09m 
1.32 m m<Dl5fflCC^ffiUTte0, -ecDliS^^O t" 
- ^ tctoW SSSStto. 58m mT\ H25*>69B * S 
£5 5C^<Z)t:-£k£— ^r*S 0 fete, 3Sffi^©aSffi 

S: SALD-2000^ffifflU/c o ) 25S*gP^S^U/cf*. 

nmp (y;w;w^b'oy F>) 3o.osaap^jp 

Lfe^6S^L, ^^r^> X/^«f^t:ttffi7 Pa- S 

^^fflffi»Wi§« (JWBIWIIKIHfil) ^f#/c D 
[0 0 8 2] (2) HJfe^Jl OCD.C2) ccfie^rf#/cnr 

IS 2 ^ML/c 0 

[0 0 8 3] (3) lufB C2) rSffiCDWffitCjf^L>/cffi# 
ffJS2cD_t^, tt«l*/Myt#!JifU>fl/7 £U 

R^'* — > ^SB£ft/cJ?3 5mmCD 

y-^^A^xlK. pq / * $ - > 3&s 3 n ft: 

[0 0 8 4] (4) S^LfcSS^rDMTG (F'J^l/ 

-5ciitcJ:0, ®*S0M2 tc/^^T^-;PifeS ioom 

0tcr3OOOmJ/cm 2 tKL, 100°Cri 

i5o°cr 5 BSratcrMMfflTS c i k <t o , y * h v 

x * y -f ;l/ A ic ffl^ f 5 ^tftfflS K«tifcWP(^-<r 
^-JWKStfflHP) 6*^€>J?^50MmCDffi«SiJJ12 
*7fr£L&. fete, M^r^-JbiScSHIPeCca, ffl 
itgll*S|5^tC^fcUSi±/c (H7#BS) □ 
[0 0 8 5] (5) ^>fr*-Jl/JI5*SfflBBP6*^Oft: 

ft t s x # ^ ^ l t , mmmmm 

[0 0 8 6] C6) — 77. DMDG&C«JB3'&fc^UV p - 
CN- 103S) cdx isM 50%%T?V Mt 0 /cS^ttfl 



(12) 



*f#M¥ 11 4069 
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^CD^ 'J 3 V- (5^^*4000) 46.7SMSI5, 



□ 

tier 



: 2E4MZ-CN) 1.6 MfiSP, J^'ft^r ^ — S^tt 
T^yw-b (0*(tM«, R-604 ) 3mSS|3, [h]D 

<^ir^'j;^/^ (ft^ttftm Bfa« : dpe- 

6A) 1.5 mm^%u^i>, §6fccne>©?F^i!©M 
Si : 0.5 saau%iB^OT»j$ 

U S^«A*«RL/ft:. as ft:, ifeBMfiffJi Lt^> 
^7-^h> (ggmffc^S) 0,2 *«P*40°CKflD» 



lfc3 SaSBco DMDG^C Sft? $ if T rM^rrt B £ DIM L 
ft:. ^LT, ±fBfi^jRAi±ES^iSB*»^L/r«E 

[0 0 8 7] (7) IOTBC5) COA!iffl«:»Aft:*S_bK, _h 

■BSPRuy* h%u-)izt-$t-*m\<>xminl,. 6o°c 

Lft: 0 ^1>T\ L/S (^>£X^-X£<D,fcb) -50 
©Wffi7jciB*TtC <£ *3 lOOOmJ/cm 2 

^@B^*->»oa»ft:*^*Ml/y^ v^m 

U §6iC, fir*j±7KSfimCT 6000m 3/ cm 2 "CKEU 

ioo°cr i mrs, *oa, i5o°cr 3 NFiatDftBRwm* 
m\ s*MJi (jinwiiiuiMi) 2©±^7ic / \ix^x 

h3*J|5fiSLft: (H2i#M) . 

[0 0 8 8] (8) ^U^* h 3 ^rJFJ)SL/cS«^, 1 
00 1 OKK*^^aa®MUTSS«^^t5f4ftL 

6,0 mM (1.5 g/1) 
95.1 mM (25 g/ 1) 
0.23M (60g/l) 
0.19M (20g/l) 
0. 75M (pH=9. 5 ) 
0, 2 mM (80ppm ) 
0, 05g/l 



- CuS0 4 ■ BM 
— NiS0 4 • 6HaO 
9Hkffl'~ N&3 Cg H& O7 
»70ffl— NaPHaOa ■ HaO 
pHUfiffiPJ-NaOH 



[0 0 8 9] (9) -^o^MIU/clS^, #>o#?£ 

#> 6 5 1 * _Bf r mm^m It ^ a & o # »*#T?8fcl> 



10 



20 



30 



40 



22 



*-Jl (BVH ) £f$)SLft: (K22#M) 

0 5>£ btc 0 

ilS*" CuS0 4 * 

MSJ-TE A 
StqW-'HCHO 



CCD£^, to 



5H 2 0 



50 



8.6 mM 
0.15M 
0.02M 

[0 0 9 0] (io)CcdJ;^ tatrf^r^ :??£tcj;£ 
Lfc«, #600 (7)^FiS$Mfflt^ 

<D±ffi £ 2if*[pl SS±ffi 6 mc t W T * - )V <D "7 > F ± 

u r % isHiw* ^ y > h SB«S« * f#/c 0 

[0 0 9 1] (ll)^Lr, SmZW-mitLtcyy >M2 
««B8fir/l, HM^^^JV o.6s/K 

^K3ig/K ^MtSttff'J o.ig/ 1 #>&£e&p h= 9 

y #> 6 & s ffl^f bg 11* ss^s 5 c b ffi l r c i a 

^^TSC£CCJ;0 61(D^1^'J> HBJKS«rf#ftic 

[0 0 9 2] (12) § 6tC, HJfel?!) 1 CD (16)— C20)<DXg 

ccfie ^ r y ;v 3? — u h JBi4£ tx&tZrf > ^ i7^f$^ 

L , ft: 7 O ^17* S ^ y > h BISS S »ig 0 ft: 

(H24#BS) 0 

[0093] (H3R«i) ^srf^f^a (3.9 u 

m/ 0. 5iu m) 

sewwi £ia*tcL/rt^ft:^>^*w-rs^y > 

h@affi«?:lSffiUfc 0 BP^, DMDG (yx?l/>yy 

^ - ;b ^ ^ 9- Jl - 7^ ^ ) tc?§t? l/c^l/^/*7 

(BTWbliai ^M2500) ©25% 

TZVMk^immM, ^yi-rM;l/70 (P 

e s) 12MSSP, ^ 5 ^'y-jmti (raa^bi^R, n 

fti^g : 2E4MZ-CN) $SiM±^y^-~C&>Z>t}y° 

U-h (Affi^^S, flfi&«: TU^^^XM315 ) 4 

^^.T-907 ) 2MSI3, 3feif^^J (H*ib^», A£ 
: detx- S) 0.2 SSSP, 3 6&cx^+^8fJflg*a-?-c 
Sl^Sf, Sfa^g : hU^-Jl^) CD^rfiS 3.9AimCD^ 
CD^icffiSSB, ^fifl 0.5MmCD^(Z)^r25S: 
^L/cfS, NMP (y;W;M^toUF» 30.0: 



(13) 



*f#M¥ 11 4069 
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[0 0 9 4] (itl5fj2 ) ^^Tf^r^ 

(1.6 /imSTO+x^'>/PES7F y ^^X) 

(1) ^Pgeg 61-2 7687 5^fg (U S P 4752499^f\ US 

p 5921472-^) ttcmcxx.7F*ismnw&i L %mmistc 0 

A -1800) fcflMMftiiBrtccT i8o°cr4^r Q m«ur 

filft^ii, C (Dim b 3 iifc x. # * ^* f II* ffl©5$ 0 T *> 

6 , iftitrag § * & » e, e^is y * v v mm 

-18®) IrfffflltM^ TOfill.6Mm£Dx*^ 
[0 0 9 5] (2) :/y > hffitaSQSj&tt, WTtC^T 
l£|qMIr*£ 0 Bl^5, DMDG (^x^U>^y=J- 

y;Wb^£34Sfi3, ^yx-rM^7^> (pe 

S) i2Sfi3, 5 a^/-;i*{fcJW (HBffcfiSMSL * a 



era 

: 2E4MZ-CN) 2Sfi3, Kte/7-t$)§*7°P 

h>SBl5F y* (r^a + ->x^;l/) -fwr#u 

( 



JjSti ffioo^ : TO-*; ^ X M 315 ) 41 



□ 

PP 



£ : dejx-S) 0.2 MS3, 36tc_hlB 

NMP (yjl/7;M^fO'JF» 30.0SS3 

[0 0 9 6] (Jfcfc«fff3) t5r^^ ^iS 
(1.6 umft? + j:*^/PES7hiJ^X) 

* ft w i iKSfcLT^/c^>^*wr^^y > 

hBKS*i!BiL/ft:. HP%, DMDG (>>x^>^y 
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(54) ADHESIVE FOR ELECTROLESS PLATING AND PRINTED WIRING BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an adhesive for electroless plating which is advantageous 
for securing the reliability of insulation between lines and between layers by maintaining a practical 
peel strength. 

SOLUTION: In an adhesive for electroless plating prepared by dispersing particles of a cured heat- 
resistant resin which is soluble in an acid or an oxidizing agent in a matrix of an uncured heat- 
resistant resin, which is insoluble in the acid or the oxidizing agent through curing treatment, the 
average particle diameter of the particles of the heat-resistant resin is <1.5 jxm, preferably, 0.1-1.0 jx 
m. More preferably, in addition, the particle diameters of the particles are adjusted, so that the 
diameters at the peak of the particle diameter distribution fall under a distribution in the region of < 



http://www1 9.ipdl.inpitgo jp/PA1 7resuIt/detail/main/wAAAZuaGUIDA41 1 004069P1 .htm 2008/1 0/08 



1.5 jam. 



JP,11-004069,A [CLAIMS] 



1/2 ^— V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]In adhesives for nonelectrolytic plating which distribute a heat resistant resin particle by 
which curing treatment of the fusibility was carried out to acid or an oxidizer by curing treatment into 
a heat resistant resin matrix which is not hardened [ which serves as poor solubility at acid or an 
oxidizer ], The mean particle diameter said heat resistant resin particle Adhesives for nonelectrolytic 
plating being 1.5 micrometers or less. 

[Claim 2]The mean particle diameter said heat resistant resin particle The adhesives for 
nonelectrolytic plating according to claim 1 being 0.1 - 1.0 mum. 

[Claim 3]The adhesives for nonelectrolytic plating according to claim 1 or 2, wherein said heat 
resistant resin particle is a spherical particle. 

[Claim 4]Adhesives for nonelectrolytic plating given in any 1 paragraph of claims 1-3, wherein said 
heat resistant resin particle is a thing with distribution that particle diameter in a peak of particle size 
distribution comes to a field below 1.5 mum. 

[Claim 5]Adhesives for nonelectrolytic plating given in any 1 paragraph of claims 1-4 for which said 
heat resistant resin particle is characterized by the number of peaks of particle size distribution being 
one. 

[Claim 6]In a printed wired board which has the adhesives layer [ finishing / curing treatment ] for 
nonelectrolytic plating by which the surface was roughened and which comes to form a conductor 
circuit on a roughened surface of the adhesive layer surface on a substrate, said adhesives layer, It 
consists of adhesives for nonelectrolytic plating which distribute a heat resistant resin particle by 
which curing treatment of the fusibility was carried out to acid or an oxidizer at acid or an oxidizer 
into a heat resistant resin matrix which is not hardened used as poor solubility by curing treatment, 
Mean particle diameter the heat resistant resin particle A printed wired board being 1.5 micrometers 
or less. 

[Claim 7]The mean particle diameter said heat resistant resin particle The printed wired board 
according to claim 6 being 0.1 - 1.0 mum. 

[Claim 8]The printed wired board according to claim 6 or 7, wherein said heat resistant resin particle 
is a spherical particle. 

[Claim 9]A printed wired board given in any 1 paragraph of claims 6-8, wherein said heat resistant 
resin particle is a thing with distribution that particle diameter in a peak of particle size distribution 
comes to a field below 1.5 mum. 

[Claim 10] A printed wired board given in any 1 paragraph of claims 6-9 for which said heat resistant 
resin particle is characterized by the number of peaks of particle size distribution being one. 
[Claim 1 1]A printed wired board given in any 1 paragraph of claims 6-10 for which a roughened 
surface of said adhesive layer surface is characterized by the depth of the hollow being R max ~1~ 

5micrometer. 

[Claim 12]A printed wired board given in any 1 paragraph of claims 6-11, wherein a conductor circuit 
formed on a roughened surface of said adhesive layer surface is constituted with an electroless 
plating film and an electrolysis plating film. 

[Claim 13]A printed wired board given in any 1 paragraph of claims 6-12 characterized by a surface 
thing for which a roughened layer is formed in part at least in a conductor circuit formed on a 
roughened surface of said adhesive layer surface. 

[Claim 14]A printed wired board given in any 1 paragraph of claims 6-13, wherein a conductor circuit 
http://www4.ipdl. inpit.gojp/cgi-bin/tran_web_cgLejje?atw_u=http://www4.ipdl. inpit.go.jp... 2008/10/08 
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which has a roughened layer in the part is formed in the surface of said substrate at least. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In [ about the adhesives for nonelectrolytic plating, and a printed wired board ] 
a semiadditive process in especially this invention, In [ can secure the insulation reliability between 
lines, with practical peel strength maintained, and ] a fully-additive process, It is a proposal about the 
printed wired board using the adhesives for nonelectrolytic plating advantageous to formation of a 
fine pattern which can guarantee the insulation reliability between lines also on an elevated 
temperature and humid conditions with practical peel strength maintained, and these adhesives. 
[0002] 

[Description of the Prior Art]In recent years, what is called a build up multilayer interconnection 
board attracts attention from a request called the densification of a multilayer interconnection board. 
This build up multilayer interconnection board is manufactured by a method which is indicated by 
JP,4-55555,B, for example. Namely, on a core substrate, after applying the resin insulating agent 
between layers which consists of photosensitive adhesives for nonelectrolytic plating and drying this, 
form the resin insulating layer between layers which has an opening for viaholes by exposing and 
developing negatives, and it ranks second, After roughening the surface of the resin insulating layer 
between this layer by processing by an oxidizer etc., Exposure and plating resist which carries out a 
development are provided for a photosensitive resin layer in the roughened surface, Then, the build 
up wiring board by the multilayered additive process is obtained by forming the conductor circuit 
pattern which performs nonelectrolytic plating to a plating-resist agenesis portion, and contains a 
viahole in it, and repeating such a process two or more times. 

[0003]In the build up wiring board manufactured by such a method, as adhesives for nonelectrolytic 
plating used for the resin insulating layer between layers, As indicated to JP,63-1 581 56,A or JP,2- 
188992,A (USP No. 5055321, USP No. 5519177), There are some which distributed the resin particle 
[ finishing / the curing treatment which can be dissolved ] which consists of a coarse particle with a 
mean particle diameter of 2-10 micrometers and a particle with a mean particle diameter of 2 
micrometers or less in the heat resistant resin matrix which serves as poor solubility by curing 
treatment. The adhesives for nonelectrolytic plating which distributed the epoxy resin powder 
[ finishing / the curing treatment which can be dissolved ] crushed to mean-particle-diameter 1.6 
mum in the poorly soluble heat resistant resin matrix are indicated by JP,61-276875,A (USP No. 
4752499, USP No. 5021472). 

[0004]Since dissolution removal of the heat resistant resin particle which exists in a surface is 
carried out and the surface is roughened, the resin insulating layer between layers formed on a 
substrate using these adhesives is excellent in adhesion with the conductor circuit formed via plating 
resist on the roughened surface. 

[0005]However, the build up wiring board in which plating resist remains as a permanent resist has 
the bad adhesion in the interface of the permanent resist and conductor circuit like the wiring board 
manufactured with the fully-additive process. For this reason, when this build up wiring board carried 
the IC chip, it originated in the coefficient-of-thermal-expansion difference of plating resist and a 
conductor circuit, and had the problem that the crack on the basis of these interfaces occurred in 
the resin insulating layer between layers. 

[0006]on the other hand, the method of improving adhesion with the resin insulating layer between 
layers which removes plating resist and is formed on the conductor circuit by [ of a conductor 
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circuit ] carrying out roughening treatment of the side at least as art which can prevent the crack 
generated in the resin insulating layer between layers is proposed conventionally. A semiadditive 
process is mentioned as a manufacturing method of the patchboard which can apply this method 
advantageously. 

[0007]First, this semiadditive process roughens the surface of the resin insulating layer between 
layers, performs nonelectrolytic plating thinly all over that roughened surface, and ranks second, 
After forming plating resist in the non-conductor part of the electroless plating film and performing 
electrolysis plating to the resist agenesis portion thickly, it is the method of forming a conductor 
circuit pattern by removing the electroless plating film under the plating resist and plating resist. 
[0008] However, the electroless plating film remained in the hollow (anchor) of the roughened surface 
of the adhesive layer surface under resist, and the build up wiring board by the semiadditive process 
manufactured using the adhesives mentioned above had the problem of reducing the insulation 
reliability between lines. 

[0009]The build up wiring board by the fully-additive process manufactured using the above- 
mentioned adhesives also had the problem that the insulation resistance value between conductor 
circuits fell under a heat-and~high-humidity condition. 

[0010]The wiring board manufactured with the fully-additive process or the semiadditive process had 
the problem of destroying layer insulation, when the comparatively big heat resistant resin particle 
with a mean particle diameter of not less than 2 micrometers was included in adhesives in any case. 
[0011] 

[Problem(s) to be Solved by the Invention]This invention proposes the art for solving the problem 
which the patchboard manufactured with the fully-additive process or semiadditive process 
mentioned above has. The main purpose of this invention is to provide the adhesives for 
nonelectrolytic plating advantageous to maintaining practical peel strength and securing the insulation 
reliability between lines and between layers. Other purposes of this invention are to provide the 
printed wired board which is excellent in reliability using the above-mentioned adhesives for 
nonelectrolytic plating. 
[0012] 

[Means for Solving the Problem]An artificer inquired wholeheartedly towards realization of the above- 
mentioned purpose. As a result, that a problem which was mentioned above occurs thought that it 
had a cause that mean particle diameter of a heat resistant resin particle by which dissolution 
removal is carried out is too large, and it acquired the following knowledge. Namely, a resin insulating 
layer between layers which consists of the above-mentioned adhesives which distributed a resin 
particle which consists of a coarse particle with a mean particle diameter of 2~10 micrometers and a 
particle with a mean particle diameter of 2 micrometers or less, and which can be dissolved in a 
poorly soluble heat resistant resin matrix, The depth of a hollow (anchor) of a roughened surface 
formed in the layer surface is about (for example, Example 1 of a JP,7-34048,A (USP No. 5519177) 
gazette) 10 micrometers. For this reason, with a semiadditive process, as a result of forming an 
electroless plating film even in the depths of that hollow, that electroless plating film is considered to 
remain without the ability to carry out etching removal thoroughly, and to reduce insulation between 
lines. On the other hand, in a fully-additive process, if a hollow of a roughened surface is deep, the 
surface area will become large, and much palladium which is a catalyst core of an electroless plating 
film will adhere under plating resist between lines. As a result, under a heat-and-high-humidity 
condition, the palladium reacts to a chloride ion in heat resistant resin, etc., forms a conductive 
compound, and is considered to reduce an insulating property between lines. When a heat resistant 
resin particle with a mean particle diameter of not less than 2 micrometers exists in a resin insulating 
layer between layers, by roughening treatment, it is easy to generate an opening between layers, a 
plating film deposits in this opening, a conductor circuit of the upper layer and a lower layer is 
electrically connected, and it is thought that layer insulation will be destroyed. 
[0013]An artificer developed adhesives for nonelectrolytic plating characterized by the following 
points based on such knowledge. 

(1) In adhesives for nonelectrolytic plating to distribute, adhesives for nonelectrolytic plating of this 
invention a heat resistant resin particle by which curing treatment of the fusibility was carried out to 
acid or an oxidizer into a heat resistant resin matrix which is not hardened [ which serves as poor 
solubility at acid or an oxidizer ] by curing treatment said heat resistant resin particle, the mean 
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particle diameter 1.5 micrometers or less — more — desirable — It is characterized by being 0.1-1.0 
micrometer. 

[0014]As for said heat resistant resin particle, it is preferred here that it is a spherical particle, it is 
preferred that it is a thing with distribution that particle diameter in a peak of the particle size 
distribution comes to a field below 1.5 mum, and, as for a peak of the distribution, it is preferred that 
it is one. 

[001 5]A printed wired board of this invention is characterized by composition shown below. 
(2) In a printed wired board which has the adhesives layer [ finishing / curing treatment ] for 
nonelectrolytic plating by which the surface was roughened and which comes to form a conductor 
circuit on a roughened surface of the adhesive layer surface on a substrate, Said adhesives layer 
consists of adhesives for nonelectrolytic plating which distribute a heat resistant resin particle by 
which curing treatment of the fusibility was carried out to acid or an oxidizer at acid or an oxidizer 
into a heat resistant resin matrix which is not hardened used as poor solubility by curing treatment, 
Mean particle diameter the heat resistant resin particle It is characterized by being [ of 1.5 
micrometers or less ] 0.1 - 1.0 mum more preferably. 

[0016]As for said heat resistant resin particle, it is preferred here that it is a spherical particle, it is 
preferred that it is a thing with distribution that particle diameter in a peak of the particle size 
distribution comes to a field below 1.5 mum, and, as for a peak of the distribution, it is preferred that 
it is one. As for a roughened surface of said adhesive layer surface, it is preferred that the depth of 
the hollow is R =1~5micrometer. As for a conductor circuit formed on a roughened surface of said 

max ° 
adhesive layer surface, it is preferred to be constituted with an electroless plating film and an 
electrolysis plating film, and its surface thing for which a roughened layer is formed in part at least is 
preferred in the conductor circuit. It is preferred that a conductor circuit which has a roughened 
layer in the part at least is formed in the surface of said substrate. 
[0017] 

[Embodiment of the Invention]Now, in the case of a semiadditive process, as mentioned above, it is 
necessary to carry out dissolution removal of the electroless plating film under plating resist. For this 
reason, if the hollow of a roughened surface is deep, an electroless plating film will remain easily in 
that hollow, and it will be the cause that the insulation resistance value between lines falls. On the 
other hand, when the hollow is shallow in simple shape, the peel strength of a plating film falls and a 
conductor separates easily. Since a palladium catalyst remains under plating resist as mentioned 
above in the case of the fully-additive process, if the hollow of a roughened surface is deep, the 
insulation resistance value between lines will fall under heat-and-high-humidity conditions. On the 
other hand, when the hollow is shallow in simple shape, like the case of a semiadditive process, the 
peel strength of a plating film falls and a conductor separates easily. 

[0018]Mean particle diameter this point and the adhesives for nonelectrolytic plating of this invention 
It has the feature that the heat resistant resin particle which is 1.5 micrometers or less, and the heat 
resistant resin particle which has preferably distribution that the particle diameter in the peak of 
particle size distribution comes to the field below 1.5 mum are included. The hollow of a roughened 
surface is prevented from becoming deep by the dissolution of a resin particle with large particle 
diameter by this (making the hollow of a roughened surface shallow), The insulation reliability between 
lines and between layers is securable, maintaining peel strength practical also in the shallow 
roughened surface of a hollow, since the dissolution residue of the electroless plating film in the 
hollow is lost or the amount of palladium catalysts under plating resist is lessened. 
[001 9]Namely, in the adhesives for nonelectrolytic plating of this invention the above-mentioned heat 
resistant resin particle, Mean particle diameter. Are 1.5 micrometers or less and preferably, Since it 
has distribution that the particle diameter in the peak of particle size distribution comes to a field of 
1.5 micrometers or less, there is no resin particle with large particle diameter like conventional 
technology, the depth of a ****** hollow is shallow, and dissolution removal is carried out and it does 
not generate [ roughening advances too much and ] an opening. So, the printed wired board 
manufactured using the adhesives containing this heat resistant resin particle is excellent in layer 
insulation nature. 

[0020]The printed wired board manufactured using the adhesives containing such a heat resistant 
resin particle carried out the knowledge of the **** which it is except saying that practical peel 
strength is maintainable, even if the hollow of the roughened surface was shallow. For example, in the 
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case of a fully-additive process, it exposes, the development of the photosensitive resin layer 
provided for the plating-resist formation to a roughened surface is carried out, and plating resist is 
formed. Therefore, if the hollow of a roughened surface is deep, it will become easy to produce the 
development remainder of plating resist in the hollow. Since a ********** hollow is shallow, and the 
resist in that hollow can be developed easily, even if it is hard to produce the development remainder 
of plating resist and makes a hollow shallow in this point and this invention, there are comparatively 
few falls of peel strength. On the other hand, since it is the method of forming an electroless plating 
film in a roughened surface soon in the case of a semiadditive process, even if plating resist does not 
remain in the hollow of a roughened surface and it makes a hollow shallow, there are comparatively 
few falls of peel strength. 

[0021]When forming the opening for viahole formation by exposure, a development, laser beam 
machining, etc., the adhesives for nonelectrolytic plating remain in the pars basilaris ossis occipitalis 
of the opening for viahole formation as residue. Mean particle diameter dissolved in acid or an 
oxidizer into the adhesives for nonelectrolytic plating by this invention about this point 1.5 
micrometers or less (preferably) Mean particle diameter Since the detailed heat resistant resin 
particle of 0.1 -1.0 mum exists, by the roughening treatment by acid or an oxidizer, such residue can 
be removed easily and does not need to form the layer for residue removal specially under an 
adhesives layer. And in this invention, since the ********** hollow is shallow, even when any of a 
semiadditive process or a fully-additive process are adopted, between [ lines ] / line width (last 
shipment is only called hereafter) =40 / fine pattern below 40 micrometers can be formed. 
[0022]As for said heat resistant resin particle concerning such this invention, it is preferred that it is 
not a crushed grain child but a spherical particle. This is because it becomes that in which the hollow 
shape of the roughened surface was square in a heat resistant resin particle being a crushed grain 
child, it is easy to generate stress concentration on that square and it easy to produce a crack by a 
thermo cycle from that angle. 

[0023]Mean particle diameter this heat resistant resin particle It is preferred that it is 0.1 - 1.0 mum. 
If this reason has mean particle diameter within the limits of this, dissolution removal of said heat 
resistant resin particle will be carried out, and the depth of a ****** hollow will be about Rmax 
=3micrometer in general. As a result, in a semiadditive process it not only can carry out the etching 
removal of the electroless plating film of a non-conductor part easily, but, The Pd catalyst core under 
the electroless plating film can also be removed easily, and, moreover, it is a practical level about the 
peel strength of a conductor part. It is because it is maintainable to 1.0 — 1.3 kg/cm. On the other 
hand, since it not only can reduce the quantity of the Pd catalyst core under plating resist, but the 
plating-resist remainder of a conductor part can be lost in a fully-additive process, it is peel strength 
practical also in a shallow hollow. It is because it is maintainable to 1.0 - 1.3 kg/cm. 
[0024] particle diameter [ in / in the above-mentioned heat resistant resin particle / the peak of 
particle size distribution ] — the field below 1.5 mum — more — desirable — It is desirable that it is 
a thing with distribution for which it comes to the field of 0.1 - 1.0 mum. In particular, the particle 
diameter in the peak of particle size distribution When it exists in the field of 0.1 - 1.0 mum, it is the 
standard deviation. It is desirable that it is 0.5 or less. By adjusting to such particle size distribution, 
the constituent particle of a heat resistant resin particle is set to less than 2 micrometers, and can 
remove thoroughly the influence of a resin particle with large particle diameter like conventional 
technology. 

[0025]Here, the particle size distribution of a heat resistant resin particle is measured by laser 
diffraction / the scattering-about method. The measurement principle of this the laser diffraction / 
scattering-about method is explained below. First, the light-intensity-distribution pattern of 
diffraction/scattered light arises spatially by irradiating the particles of a measuring object with a 
laser beam. This light-intensity-distribution pattern changes with the sizes of particles. That is, if the 
relation of 1 to 1 exists and a light-intensity-distribution pattern is known between particle diameter 
and a light-intensity-distribution pattern, the particle diameter can be specified as it. A actual sample 
is a particle group which consists of many particles. For this reason, a light-intensity-distribution 
pattern is superposition of the diffraction/scattered light from each particle. From the light-intensity- 
distribution pattern of this heavy doubling, the particle size distribution of a sample grain child group 
is searched for by calculation. As a measuring device using such laser diffraction / a scattering- 
about method, there are Shimadzu "Shimazu laser diffraction type size distribution measuring device 



http://www4.ipdl. inpit.gojp/cgi-bin/tran_web_cgLejje?atw_u=http%3A%2F%2Fwww4.ipdl.i... 2008/10/08 



JP,11-004069,A [DETAILED DESCRIPTION] 



5/20 ^— v 



SALD-2000/SALD-2000A" and "Shimazu laser diffraction type size distribution measuring device 
SALD-3000." 

[0026]In this way, there are some which show the relation of the abundance (abundance) of the resin 
particle which shows particle diameter as shown in drawing 25 or drawing 26, and its particle 
diameter, for example in the particle size distribution acquired. Here, the peak of particle size 
distribution means the point that the abundance (abundance) of a resin particle serves as the 
maximum. 

[0027]As for the above-mentioned heat resistant resin particle, in this invention, it is preferred that 
the number of the peaks of particle size distribution is one. That is, it is a case where the maximal 
value of the abundance (abundance) of a resin particle is one. If such particle size distribution is 
used, since the light scattering resulting from distribution of particle diameter can be controlled, the 
development remainder will decrease. It is easy to carry out management of a product, and becomes 
difficult to produce dispersion in the characteristics, such as peel strength, and the printed wired 
board excellent in mass production nature can be provided. Adjustment of particle size distribution is 
performed using being a centrifuge method, pneumatic elutriation being a method, being old, etc. 
[0028]In the adhesives for nonelectrolytic plating of this invention, the mixing ratio of the above- 
mentioned heat resistant resin particle is a weight ratio, and its 10 to 40 % of the weight is more 
preferably good five to 50% of the weight to the solid content of a heat resistant resin matrix. This is 
because roughening advances too much, it is easy to produce destruction of layer insulation, and the 
problem of being unable to form a clear roughened surface arises, and a clear roughened surface 
cannot be formed on the other hand even if there is too little content of a resin particle if there is 
too much content of a resin particle. 

[0029]In the adhesives for nonelectrolytic plating of this invention, the above-mentioned heat 
resistant resin particle needs to carry out curing treatment beforehand. It is because it dissolves in 
the solvent in which a resin matrix is dissolved, and mixes homogenously and stops being able to 
carry out dissolution removal only of the heat resistant resin particle selectively with acid or an 
oxidizer, if it does not harden. 

[0030]In the adhesives for nonelectrolytic plating of this invention, the complex of thermosetting 
resin (what sensitization-ized some or all of the heat-curing group is included) or thermosetting resin 
(what sensitization-ized some or all of the heat-curing group is included), and thermoplastics can be 
used as a heat resistant resin matrix. Here, as the above-mentioned thermosetting resin, an epoxy 
resin, phenol resin, polyimide resin, etc. can be used. When sensitization-izing some or all of a heat- 
curing group, some heat-curing groups are made to react to methacrylic acid, acrylic acid, etc., and it 
is made to acrylic-ize. The acrylate of an epoxy resin is especially the optimal. As this epoxy resin, 
novolak type epoxy resin, cycloaliphatic epoxy resin, etc. can be used. As a hardening agent, a 
liquefied thing is good at 25 **. Specifically, liquefied imidazole hardening agents, such as 1-benzyl- 
2-methylimidazole (1 B-2 MZ), 1-cyanoethyl-2-4-methylimidazole (2E4 MZ-CN), and 4-methyl-2- 
ethylimidazole (2E4MZ), can be used. As the above-mentioned thermoplastics, polyether sulphone, 
polysulfone and poly phenylene sulfone, a polyphenylene sulfide, a polypheny! ether, polyether imide, 
etc. can be used. To the total solids of a resin matrix, as for the loadings of the above-mentioned 
thermoplastics, it is desirable that it is less than 30 % of the weight, and it makes them more 
preferably 10 to 25 % of the weight. This is because thermoplastics remains at the opening pars 
basilaris ossis occipitalis for viaholes and it becomes easy to cause exfoliation with a viahole and an 
inner layer conductor circuit by defective continuity, a heating test, etc. in 30 % of the weight or 
more. When using an organic solvent, as the organic solvent, It is desirable to use a glycol ether 
system solvent with the following structural formulae, such as diethylene glucohol wood ether 
(DMDG) and TORIECHIREN glucohol wood ether (DMTG), N-methyl pyrrolidone (NMP), etc. 
CH 3 0-(CH 2 CH 2 0) n -CH 3 (n= 1-5) 

[0031]In the adhesives for nonelectrolytic plating of this invention, amino resin (melamine resin, urea 
resin, guanamine resin, etc.), an epoxy resin, bismaleimide triazine resin, etc. can be used as a heat 
resistant resin particle. The epoxy resin can prepare arbitrarily the thing to dissolve in acid or an 
oxidizer, or the thing of difficulty solubility by choosing the kind of oligomer, the kind of hardening 
agent, etc. suitably. For example, although the resin which stiffened bisphenol A type epoxy oligomer 
with the amine system hardening agent melts into chromic acid very well, the resin which stiffened 
cresolnovolak type epoxy oligomer with the imidazole hardening agent cannot dissolve in chromic acid 
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easily. 

[0032]The adhesives for nonelectrolytic plating of this invention impregnate with fiber bases, such as 
a woven glass fabric, may be made into the shape of a B stage, or may be fabricated to film state. It 
may fabricate in the shape of a substrate. The adhesives for nonelectrolytic plating of this invention 
may halogenate and carry out flameproofing of the composition resin, and may add coloring matter, 
paints, and an ultraviolet ray absorbent. And it may be filled up with still more nearly fibrous filler and 
inorganic filler, and toughness and a coefficient of thermal expansion may be adjusted. 
[0033]Next, the printed wired board which uses the adhesives for nonelectrolytic plating of this 
invention, In the printed wired board which has the adhesives layer [ finishing / curing treatment ] for 
nonelectrolytic plating by which the surface was roughened and which comes to form a conductor 
circuit on the roughened surface of the adhesive layer surface on a substrate, said adhesives layer, It 
consists of adhesives for nonelectrolytic plating which distribute the heat resistant resin particle by 
which curing treatment of the fusibility was carried out to acid or an oxidizer at acid or an oxidizer 
into the heat resistant resin matrix which is not hardened used as poor solubility by curing treatment, 
the heat resistant resin particle — mean particle diameter 1.5 micrometers or less — more — 
desirable — It is characterized by being 0.1 - 1.0 mum. 

[0034]In the printed wired board of such this invention, the particle diameter in the peak of particle 
size distribution the above-mentioned heat resistant resin particle It is preferred that it is a thing 
with distribution for which it comes to a field of 1.5 micrometers or less. There is no resin particle 
with large particle diameter like conventional technology in the adhesives layer of the printed wired 
board concerning this invention by this, the depth of a ****** hollow is shallow, and dissolution 
removal is carried out and it does not generate [ roughening advances too much and ] an opening. So, 
the printed wired board of this invention which has an adhesives layer containing this heat resistant 
resin particle is excellent in layer insulation nature. And the printed wired board of this invention has 
practical peel strength maintained, even if the hollow of a roughened surface is shallow. 
[0035]As for the above-mentioned heat resistant resin particle, in the printed wired board of this 
invention, it is preferred that the number of the peaks of particle size distribution is one. That is, it is 
a case where the maximal value of the abundance (abundance) of a resin particle is one. If such 
particle size distribution is used, since the light scattering by difference of particle diameter can be 
controlled, the development remainder will decrease. As a result, it becomes good [ the wall surface 
shape of the opening for viaholes ]. 

[0036]As for the roughened surface of an adhesive layer surface, in the printed wired board 
concerning this invention, it is preferred that the depth of that hollow is R max =1-5micrometer. The 

depth of this hollow is about [ of the hollow of a ********** roughened surface / depth Rmax 
=10micrometer ] 1/2 with the conventional adhesives, and even if it carries out dissolution removal of 
the electroless plating film under plating resist, it is the range that the quantity of the palladium 
catalyst core under plating resist can all also do a plating film few. 

[0037]As for the adhesives layer thickness for nonelectrolytic plating, 15-45 micrometers less than 
50-micrometer are desirably good. When adhesives layer thickness is made thin with less than 50 
micrometers, the heat resistant resin particle in an adhesives layer is open for free passage, and it is 
easy to cause the dielectric breakdown between layers. In this point and this invention, since the 
particle diameter of the heat resistant resin particle is made detailed, it is hard to generate such 
destruction. In this adhesives layer for nonelectrolytic plating, it is a diameter. It is desirable to form 
the viahole below 100 micrometers. When forming a byway viahole, it is easy to produce the 
development remainder. In this point and this invention, since the adhesives containing a detailed 
heat resistant resin particle are used, it is easy to remove the development remainder. And when 
forming a byway viahole, if the large drop child is included in adhesives, the diameter of a viahole will 
become large by roughening. The adhesives which contain a detailed heat resistant resin particle like 
this invention also at this point are advantageous. 

[0038]As for the conductor circuit formed on the roughened surface of an adhesive layer surface in a 
semiadditive process, in the printed wired board of this invention, it is preferred to comprise an 
electroless plating film of** attachment and an electrolysis plating film of thickness attachment. 
Even if the hollow of a roughened surface is shallow, plating film peeling stops arising by considering 
an electrolysis plating film with small plating stress as the above-mentioned composition which 
carries out thickness attachment. 
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[0039]The conductor circuit may be formed in the surface of a substrate in which the adhesives for 
nonelectrolytic plating are formed in the printed wired board of this invention. In this case, as for this 
conductor circuit, it is preferred to have a roughened layer on a part of that surface at least. For 
example, when the substrate is formed by the fully-additive process and it is formed in the upper 
surface of a conductor circuit by the subtractive process again, it is desirable to form the roughened 
layer all over the side of a conductor circuit. This is because the crack which adhesion with the 
adhesives layer for nonelectrolytic plating is improved by these roughened layers, and originates in 
the coefficient-of-thermal~expansion difference of the conductor circuit and the adhesives for 
nonelectrolytic plating at the time of a thermo cycle can be controlled. 

[0040]It is preferred that the roughened layer is formed in the conductor circuit formed on the 
roughened surface of an adhesive layer surface all over surface [ at least a part of ], i.e., the upper 
surface, and the side. This is because the crack which improves adhesion with the resin insulating 
layer between layers of the solder resist which covers that conductor circuit, or the upper layer, and 
is generated at the time of a thermo cycle can be controlled. 

[0041] Next, how to manufacture the printed wired board concerning this invention with a semi 
additive and a fully-additive process is explained concretely. 
[Semiadditive process] 

(1) In order to manufacture a multilayer interconnection board with a semiadditive process, produce 
first the wiring board in which the conductor circuit was formed on the surface of the substrate. As 
this substrate, resin insulating substrates, such as a glass epoxy board, a polyimide substrate, a 
bismaleimide triazine resin substrate, a ceramic substrate, a metal substrate, etc. can be used. How 
to perform by the conductor circuit of this wiring board etching copper clad laminate, Or a glass 
epoxy board, a polyimide substrate, a ceramic substrate, Form the adhesives layer for nonelectrolytic 
plating in substrates, such as a metal substrate, roughen this adhesive layer surface, and it is 
considered as a roughened surface, The method of carrying out nonelectrolytic plating here, or what 
is called a semiadditive process (the nonelectrolytic plating of ** attachment to the whole roughened 
surface) [ perform and ] After forming plating resist and performing electrolysis plating of thickness 
attachment to a plating-resist agenesis portion, plating-resist removal is carried out, and an etching 
process is carried out and it is formed by the method of forming the conductor circuit which consists 
of an electrolysis plating film and an electroless plating film. 

[0042]The conductor circuit of the above-mentioned wiring board can improve adhesion with the 
resin insulating layer between layers formed on this conductor circuit by forming the roughened layer 
which consists of copper-nickel phosphorus in the surface which includes the side at least. As for 
this roughened layer, forming with nonelectrolytic plating is desirable. The liquid composition of the 
nonelectrolytic plating Copper ion concentration, nickel ion concentration, Hypophosphorous acid ion 

concentration is each. It is desirable that they are 2.2x10 " 2 - 4.1 x10 ~" 2 mol/l, 2.2x10 " 3 - 4.1 x10 " 

3 mol/l, and 0.20 - 0.25 mol/l. A crystal structure is needlelike structure and the coat which deposits 
in this range is because it excels in an anchor effect. In addition to the above-mentioned compound, 
a complexing agent and an additive agent may be added to a nonelectrolytic plating bath. There are 
the method of carrying out oxidation (melanism)-reduction processing, or carrying out the etching 
process of the conductor circuit surface, and forming it as other methods of forming a roughened 
layer, etc. 

[0043]This roughened layer may be covered with the layer of the metal whose ionization tendency is 
below titanium more greatly than copper, or the precious metals. It is because the dissolution of the 
conductor circuit by the local-electrodes reaction which occurs when the layer of these metal or the 
precious metals covers a roughened layer and the resin insulating layer between layers is roughened 
can be prevented. The layer thickness 0.1-2 micrometers is good. As such metal, there is any which 
are chosen from titanium, aluminum, zinc, iron, indium, thallium, cobalt, nickel, tin, lead, and bismuth or 
at least one sort. There are gold, silver, platinum, and palladium as the precious metals. Especially tin 
is [ among these ] good. Since tin can form a film with unelectrolyzed substitution plating and can 
follow a roughened layer, it is advantageous. In the case of this tin, Howe stannous-fluoride 
urea and tin chloride urea liquid are used. And substitution reaction of Cu~Sn An about 0.1-2- 

micrometer Sn layer is formed. In the case of the precious metals, methods, such as weld slag and 
vacuum evaporation, are employable. 

[0044]A through hole is formed in a core substrate and the wiring layer of the surface and a rear face 
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can electrically be connected to it via this through hole. It may be filled up with resin of 
hypoviscosity, such as bisphenol F type epoxy resin, between a through hole and the conductor 
circuit of a core substrate, and the smooth nature of a wiring board may be secured. 
[0045](2) Next, the above (1) The resin insulating agent between layers is applied on the produced 
wiring board. As this resin insulating agent between layers, the adhesives for nonelectrolytic plating of 
this invention are used. At this time, the spreading of the resin insulating agent between layers can 
use a roll coater, curtain coater, etc. The resin insulating layer between layers may be made into two 
or more layers, and the particle diameter of the heat resistant resin particle in each class may be 
changed. For example, it is mean particle diameter about a lower layer heat resistant resin particle. It 
is referred to as 0.5 micrometer and is mean particle diameter about the upper heat resistant resin 
particle. It may be referred to as 1.0 micrometer and may constitute from adhesives for 
nonelectrolytic plating with which the particle diameter of a heat resistant resin particle differs, 
especially a lower layer heat resistant resin particle — mean particle diameter — 0.1 - 2.0 mum — 
more — desirable — mean particle diameter It is referred to as 0.1 - 1.0 mum. 
[0046]Here as a heat resistant resin matrix which constitutes a lower layer adhesives layer, The 
complex of thermosetting resin, thermosetting resin (what sensitization-ized some or all of the heat- 
curing group is included) or thermosetting resin (what sensitizationHzed some or all of the heat- 
curing group is included), and thermoplastics can be used. As thermosetting resin which constitutes a 
lower layer adhesives layer, an epoxy resin, phenol resin, polyimide resin, etc. can be used. When 
sensitization-izing some heat-curing groups, some heat-curing groups are made to react to 
methacrylic acid, acrylic acid, etc., and it is made to acrylic-ize. The acrylate of an epoxy resin is 
especially the optimal. As this epoxy resin, novolak type epoxy resin, cycloaliphatic epoxy resin, etc. 
can be used. As thermoplastics which constitutes a lower layer adhesives layer, polyether sulphone, 
polysulfone and poly phenylene sulfone, a polyphenylene sulfide, a polypheny! ether, polyether imide, 
etc. can be used. As a heat resistant resin particle which constitutes a lower layer adhesives layer, 
amino resin (melamine resin, urea resin, guanamine resin, etc.), an epoxy resin, bismaleimide triazine 
resin, etc. can be used. 

[0047](3) Dry the applied resin insulating agent between layers (adhesives for nonelectrolytic plating). 
At this time, the resin insulating layer between layers provided on the conductor circuit of a 
substrate has the thin thickness of the resin insulating layer between layers on a conductor circuit 
pattern, and it is in the state which unevenness has generated by the thickness of the resin insulating 
layer between layers on a conductor circuit with a large area becoming thick in many cases. 
Therefore, it is desirable to press heating the resin insulating layer between layers in this uneven 
state using a metal plate or a metallic roll, and to carry out flattening of the surface of the resin 
insulating layer between that layer. 

[0048](4) Next, while hardening the resin insulating layer between layers, provide the opening for 
viahole formation in the resin insulating layer between the layer. When the resin matrix of the 
adhesives for nonelectrolytic plating is thermosetting resin, the curing treatment of the resin 
insulating layer between layers heat-hardens, is performed, when it is a photopolymer, is exposed by 
ultraviolet rays etc. and performed. The opening for viahole formation is punched using a laser beam, 
oxygen plasma, etc., when the resin matrix of the adhesives for nonelectrolytic plating is 
thermosetting resin, and when it is a photopolymer, it is punched in an exposure development. After 
sticking the circle pattern side on the photosensitive resin insulating layer between layers and laying 
the photo mask (a glass substrate is good) in which the circle pattern for viahole formation was 
drawn, it exposes and the development of the exposure development is carried out. 
[0049](5) Next, roughen the surface of the resin insulating layer between layers (adhesives layer for 
nonelectrolytic plating) which provided the opening for viahole formation. Roughening treatment of 
the adhesive layer surface is carried out by carrying out dissolution removal of the heat resistant 
resin particle which especially exists in the surface of the adhesives layer for nonelectrolytic plating 
by this invention with acid or an oxidizer. As for the depth of the hollow of a roughened surface, at 
this time, about 1-5 micrometers is preferred. Here, although there is organic acid, such as 
phosphoric acid, chloride, sulfuric acid or formic acid, and acetic acid, as the above-mentioned acid, it 
is desirable to use especially organic acid. It is because it is hard to make the metallic conductor 
layer exposed from a viahole corrode when roughening treatment is carried out. On the other hand, it 
is desirable to use chromic acid and permanganates (potassium permanganate etc.) as the above- 
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mentioned oxidizer. 

[0050](6) Next, give a catalyst core to the roughened surface of the resin insulating layer between 
layers. It is desirable to grant of a catalyst core to use precious-metals ion, noble metal colloid, etc., 
and, generally, it uses a palladium chloride and palladium colloid for it. Heat-treating, since a catalyst 
core is fixed is desirable. As such a catalyst core, palladium is good. 

[0051](7) Next, form the electroless plating film of** attachment in the whole surface on the 
roughened resin insulating layer between layers. This electroless plating film shall have a good non- 
electrolytic copper plating film, and 1-5 micrometers of that thickness shall be 2-3 micrometers more 
desirably. As non-electrolytic copper plating liquid, the thing of the liquid composition adopted with a 
conventional method can be used, For example, copper-sulfate:29 g/l, sodium carbonate: 25 g/l, 
tartrate: 140 g/l, sodium hydroxide: 40 g/l, 37% formaldehyde: The thing of the liquid composition 
which consists of 150 ml and (pH=11.5) is good. 

[0052](8) Next, the above (7) A photosensitive resin film (dry film) is laminated on the provided 
electroless plating film, On this photosensitive resin film, the photo mask (a glass substrate is good) 
in which the plating resist pattern was drawn is stuck, it lays, and the non-conductor part which 
allocated the plating resist pattern is formed exposure and by carrying out a development. 
[0053](9) next, the conductor which forms an electrolysis plating film in addition to the non- 
conductor part on an electroless plating film, and serves as a conductor circuit and a viahole — 
provide a part. As electrolysis plating, it is desirable here to use electrolytic copper plating, and, as 
for the thickness, 10-20 micrometers is good. 

[0054](10) Next, after removing plating resist of a non-conductor part, further, Dissolution removal of 
the electroless plating film is carried out with etching reagents, such as mixed liquor of sulfuric acid 
and hydrogen peroxide, sodium persulfate, ammonium persulfate, ferric chloride, and a cupric chloride, 
and the independent conductor circuit which consists of two-layer [ of an electroless plating film and 
an electrolysis plating film ], and a viahole are obtained. The palladium catalyst core on the roughened 
surface exposed to the non-conductor part carries out dissolution removal with chromic acid etc. 
[0055](11) Next, form a roughened layer in the conductor circuit obtained above (10) and the surface 
of a viahole. Formation methods of this roughened layer include an etching process, grinding 
treatment, an oxidation reduction process, or plating processing. An oxidation reduction process is 
performed using NaOH (10 g/l) and NaBH 4 (5 g/l) as a reduction bath using NaOH (10 g/l), NaCI0 2 

(40 g/l), and Na 3 P0 4 (6 g/l) as an oxidation bath (melanism bath). When forming the roughened layer 

by a copper-nickel phosphorus alloy layer, it is made to deposit with nonelectrolytic plating. As 
electroless plating liquid of this alloy, 1-40 g/l of copper sulfate, nickel sulfate 0.1 - 6.0 g/l, It is 
desirable to use the plating bath of the liquid composition which consists of 10-20 g/l of citrate, 10- 
100 g/l of hypophosphite, 10-40 g/l of boric acid, and 0.01-10 g/l of surface-active agents. 
[0056](12) Next, it is (2) and (3) on this substrate. The resin insulating layer between layers is formed 
according to a process. 

(13) Necessity is accepted further. (4) It multilayers by repeating the process of - (10), and a 
multilayer interconnection board is manufactured. 
[0057][Fully-additive process] 

(1) First, use the adhesives for nonelectrolytic plating of this invention, and it is (1) - (6) like the semi 
ADITI method. A process is carried out. 

(2) Next, form the non-conductor part which allocated the plating resist pattern on the roughened 
surface of the resin insulating layer between layers (adhesives layer for nonelectrolytic plating) to 
which the catalyst core was given. This plating resist laminates a commercial photosensitive dry film, 
applies exposure, the method of carrying out a development, or a liquefied plating-resist constituent 
by a roll coater etc., and is formed by desiccation, exposure, and the method of carrying out a 
development. As the above-mentioned plating-resist constituent, It is desirable to use the 
photosensitive resin composition which consists of resin which acrylic-ized novolak type epoxy resin, 
such as cresol novolak type epoxy resin and phenol novolak type epoxy resin, with methacrylic acid 
or acrylic acid, and an imidazole hardening agent. This is because this photosensitive resin 
composition is excellent in resolution or basicity-proof. 

[0058](3) next, the conductor which performs nonelectrolytic plating in addition to a non-conductor 
part (plating-resist portion), and serves as a conductor circuit and a viahole — provide a part. Non- 
electrolytic copper plating of nonelectrolytic plating is preferred. When filling up the opening for 
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viahole formation with nonelectrolytic plating and forming what is called filled beer, First, before giving 
a catalyst core on the adhesives layer for nonelectrolytic plating, the surface of the lower layer 
conductor layer exposed from the opening for viahole formation is processed from acid, and it is 
activated, and is immersed in electroless plating liquid. And after filling up the opening for viahole 
formation with nonelectrolytic plating, a conductor layer is provided by giving a catalyst core on the 
adhesives layer for nonelectrolytic plating, providing plating resist, and performing nonelectrolytic 
plating. Since the viahole formed by restoration with such an electroless plating film can form the 
viahole of further others in right above [ of it ], byway-izing of a patchboard and the densification of 
it become possible. As a means which raises the adhesion power of a conductor layer and the 
adhesives layer for nonelectrolytic plating, even if small [ either ], the alloy plating which is chosen 
from copper, nickel, cobalt, and Lynn and which uses two or more sorts of metal ions is performed as 
primary plating, and there is a method of giving copper plating as secondary plating after that. These 
alloys have high intensity and it is because peel strength can be raised. 

[0059](4) Next, form a roughened layer in the upper surface of the conductor circuit formed in 
addition to the plating-resist portion, and a viahole. Formation methods of this roughened layer 
include an etching process, grinding treatment, an oxidation reduction process, or plating processing. 
When forming the roughened layer by a copper-nickel phosphorus alloy layer, it is made to deposit 
with nonelectrolytic plating. 

[0060](5) Furthermore, if needed, laminate an upper layer insulation layer (adhesives layer for 

nonelectrolytic plating) and conductor layer, multilayer, and manufacture a multilayer interconnection 

board. 

[0061] 

[Example] 

(Example 1) Semiadditive process 0.5 micrometer (1) Thickness Copper clad laminate which the 18- 
micrometer copper foil 8 comes to laminate to both sides of the substrate 1 which consists of 0.6 
mm of glass epoxy resin or BT (bismaleimide triazine) resin was made into the charge of a start 
material (refer to drawing 1) . First, the inner layer conductor circuit 4 and the through hole 9 were 
formed in both sides of the substrate 1 by carrying out drill drilling of this copper clad laminate, 
performing nonelectrolytic plating, and etching into pattern state. Carry out oxidation (melanism)- 
reduction processing and the surface of this inner layer conductor circuit 4 and the through hole 9 is 
roughened (refer to drawing 2) , After being filled up with bisphenol F type epoxy resin as the filling 
resin 10 between conductor circuits and in the through hole (refer to drawing 3 ), it ground and 
flattening of the substrate face was carried out until the conductor circuit surface and the land 
surface of the through hole were exposed (refer to drawing 4) . 

[0062](2) Above (1) Wash the substrate which processed in cold water, and after drying, carry out 
acid degreasing of the substrate, and carry out soft etching and it ranks second, Process with the 
catalyst solution which consists of a palladium chloride and organic acid, and a Pd catalyst is given, 8 
g/l of copper sulfate, nickel sulfate after activating this catalyst 0.6 g/l, Thickness which becomes 
the surface which was plated with 15 g/l of citrate, 29 g/l of sodium hypophosphite, 31 g/l of boric 
acid, 0.1 g/l of surface-active agents, and the nonelectrolytic plating bath that consists of pH=9, and 
the copper conductor circuit exposed from a Cu-nickel-P alloy The 2.5-micrometer roughened layer 
1 1 (uneven layer) was formed. The substrate was immersed in the unelectrolyzed tin substitution 
plating bath which consists of 0.1 mol/l Howe fluoridation ****- 1.0 mol/l thiourea liquid at 50 ** for 
1 hour, and the 0.3-micrometer-thick tin substitution plating layer was provided in the surface of said 
roughened layer 1 1 (not shown about refer to drawing 5 , however a Sn layer). 

[0063](3) the cresol novolak type epoxy resin (the Nippon Kayaku make.) which dissolved in DMDG 
(diethylene glycol dimethyl ether) The acrylic ghost of the molecular weight 2500 25% 34 weight 
sections, polyether sulphone (PES) 12 weight section, The amount part of imidazole hardening agent 
(made in [ Shikoku Chemicals ], trade name:2E4 MZ-CN) duplexs, caprolactone conversion tris 
(AKUROKISHI ethyl) isocyanurate (the Toagosei make.) which is a photosensitive monomer trade 
name: — ARONIKKUSU M3154 weight section and a photoinitiator (the Ciba-Geigy make.) trade 
name: — the amount part of IRGACURE 907 duplexs, and photosensitizer (Nippon Kayaku make, 
trade name:DETX-S) 0.2 weight section — further — an epoxy resin particle (Mitsuhiro — 
transformation — the particle size distribution of make, the trade name:polymer pole S-301, and this 
particle is shown in drawing 25.) In a median size, the mean particle diameter of this particle is 0.51 
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micrometer, and is standard deviation 0.193. This particle is distributed over the range of 0.09 
micrometer - 1 .32 micrometers. 

The particle diameter in the peak of the particle size distribution is 0.58 micrometer, and the number 
of the peaks is one so that clearly from drawing 25. 

Measurement of particle size distribution used Shimadzu make and Shimazu laser diffraction type size 
distribution measuring device:SALD-2000. After mixing 25 weight sections, It mixed adding NMP 
(normal methyl pyrrolidone)30.0 weight section, it adjusted and kneaded to viscosity 7 Pa~s with 3 
rolls continuously the HOMODI spar agitator, and the photosensitive adhesives solution for 
nonelectrolytic plating (resin insulating agent between layers) was obtained. 

[0064](4) Above (3) About the obtained photosensitive adhesives solution, it is the above (2). After 
using and applying the roll coater to both sides of the substrate which finished processing and 
neglecting it to them for 20 minutes by the horizontal state, desiccation for 30 minutes was carried 
out to them at 60 **, and the 60-micrometer-thick adhesives layer 2 was formed in them (refer to 
drawing 6 ). 

[0065](5) Above (4) On the adhesives layer 2 formed in both sides of a substrate, the polyethylene 
terephthalate film (translucency film) was stuck via the binder. And in 5-micrometer-thick 
protection-fronrHight ink, the side by which the circle pattern was drawn in the soda lime glass 
substrate which is 5 mm in thickness by which the circle pattern (mask pattern) of the same shape 
as a viahole was drawn was stuck in the adhesives layer 2, it laid, and ultraviolet rays were irradiated 
with and exposed. 

[0066](6) By carrying out spray development of the exposed substrate with a DMTG (triethylene 
glycol wood ether) solution, it is to the adhesives layer 2. The opening used as the viahole of 100 

micrometerphi was formed. The substrate concerned is exposed by 3000 mJ/cm with an ultrahigh 
pressure mercury lamp, and it is 1 hour and after that at 100 **. By heat-treating at 150 ** in 5 
hours, The adhesives layer 2 with a thickness of 50 micrometers which has the opening (opening for 
viahole formation) 6 excellent in the dimensional accuracy equivalent to a photomask film was formed. 
The roughened layer 1 1 was selectively exposed to the opening 6 used as a viahole (refer to drawing 
Z). 

[0067](7) The above (5) and (6) The substrate in which the opening 6 for viahole formation was 
formed is immersed in chromic acid for 2 minutes, dissolution removal of the epoxy resin particle 
which exists in the surface of the adhesives layer 2 is carried out, and the surface of the adhesives 
layer 2 concerned is roughened. 

Then, after being immersed in the neutralized solution (made by SHIPUREI), it rinsed (refer to drawing 
8). 

[006 8](8) Above (7) The catalyst core was given to the surface of the adhesives layer 2 and the 
opening 6 for viaholes by giving a palladium catalyst (product made from ATOTEKKU) to the 
substrate which performed the surface roughening process (a roughening depth of 5 micrometers). 
[0069](9) The substrate was immersed during the non-electrolytic copper plating bath of the 
presentation shown below, and the 3-micrometer-thick non-electrolytic copper plating film 12 was 
formed in the whole split face (refer to drawing 9 ). 
[Electroless plating liquid] 

EDTA 150 g/l copper sulfate 20 g/IHCHO 30 ml/iNaOH 40 g/lalpha and alpha'-bipyridyl 80 mg/IPEG 
0.1 g/l [Nonelectrolytic plating conditions] It is 70 ** in the degree of solution temperature, and is 30 
minutes. [0070](10) Above (9) A commercial photosensitive resin film (dry film) is bonded by thermo- 
compression and stuck on the formed non-electrolytic copper plating film 12, A soda lime glass 
substrate with a thickness of 5 mm for which the plating-resist agenesis portion was drawn by the 
chromium layer as a mask pattern on this dry film, the side in which the chromium layer was formed 

is stuck to a dry film, and it lays, and exposes by 1 10 mJ/cm — the development was carried out by 
0.8% sodium carbonate, and the pattern of the 1 5-micrometer-thick plating resist 3 was provided 
(refer to drawing 10). 

[0071](1 1) Next, electrolytic copper plating was performed to the plating-resist agenesis portion on 
the conditions shown below, and the 1 5-micrometer-thick electrolytic copper plating film 13 was 
formed in it (refer to drawing 11). 
[Electrolysis plating liquid] 



http://www4.ipdI.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F°/o2Fwww4.ipdl.i... 2008/10/08 



JP,11-004069,A [DETAILED DESCRIPTION] 



1 2/20 ^— V 



Sulfuric acid 180 g/l Copper sulfate 80 g/l Additive agent (ATOTEKKU Japan trade name: 

KAPARASHIDO GL) 

1 ml/l[Electrolysis plating conditions] 

Current density 1.2 A/dm 2 time 30 minutes Temperature Room temperature[0072](1 2) After carrying 
out the spray of the KOH 5% and carrying out the strip of the plating resist 3, The etching process of 
the electroless plating film 12 under the plating resist 3 was carried out with the mixed liquor of 
sulfuric acid and hydrogen peroxide, dissolution removal was carried out and the inner layer 
conductor circuit 5 with a thickness of 18 micrometers which consists of the non-electrolytic copper 
plating film 12 and the electrolytic copper plating film 13 was formed. Pd which remains in the 
roughened surface 11 was immersed in chromic acid (800 g/l) for 1 to 2 minutes, and was removed 
(refer to drawing 1 2). 

[0073](13) About the substrate in which the conductor circuit 5 was formed, they are 8 g/l of copper 
sulfate, and nickel sulfate. 0.6 g/l, 15 g/l of citrate, 29 g/l of sodium hypophosphite, 31 g/l of boric 
acid, surface-active agent It was immersed in the electroless plating liquid of pH=9 which consists of 
0.1 g/l, and the roughened layer 1 1 which consists of 3-micrometer-thick copper-nickel phosphorus 
was formed in the surface of this conductor circuit 5. When the roughened layer 1 1 was analyzed by 
EPMA (X-ray fluorescence device) at this time, it was the composition ratio of P:0.5 mol% Cu:98- 
mol% and nickel:1 .5-moI%. And further, wash the substrate in cold water and it is immersed in the 
unelectrolyzed tin substitution plating bath which consists of 0.1 mol/l Howe fluoridation ****- 1.0 
mol/l thiourea liquid at 50 ** for 1 hour, It is thickness to the surface of said roughened layer 11. A 
0.3-micrometer tin substitution plating layer was formed (referring to drawing 13, however a ZUZU 
replacement layer are not shown). 

[0074](14) Next, the above According to the process of (4), the adhesives layer 2 is formed further, 
Hot press was carried out for 20 minutes, having inserted the patchboard with the stainless plate, 

having pressurized by 20 kgf/cm 2 , and heating at 65 ** in a heating furn ace, after sticking a 
polyethylene terephthalate film (translucency film) on the surface. By this hot press, flattening of the 
surface of the adhesives layer 2 was carried out, and it was considered as the resin insulating layer 
between layers (refer to drawing 14). 

[0075](15) And the above (5) By repeating the process of - (13), the conductor circuit was provided 
further and the roughened layer 1 1 which consists of copper-nickel phosphorus was formed in the 
surface of the conductor circuit. However, a tin substitution plating layer was not formed in the 
surface of the roughened layer 11 (drawing 15-19 references). 

[0076](16) Oligomer (molecular weight 4000) of the photosensitive grant which, on the other hand, 
acrylic-ized 50% of the epoxy group of 60% of the weight of the cresol novolak type epoxy resin 
(made by Nippon Kayaku) dissolved in DMDG 46.67 weight sections, 80% of the weight of the 
bisphenol A type epoxy resin (the product made from oil recovery shell.) in which methyl ethyl ketone 
was dissolved trade name: — Epicoat 1001 15.0 weight section and an imidazole hardening agent 
(made in Shikoku Chemicals.) trade name: — the multivalent acrylic monomer (the Nippon Kayaku 
make.) which are 2E4 MZ-CN1.6 weight section and a photosensitive monomer trade name: — R6043 
weight section — the same — a multivalent acrylic monomer (the product made from the Kyoeisha 
chemicals.) trade name: — DPE6A 1.5 weight section and a dispersed system defoaming agent (the 
Sannopuko make.) Trade name : Mix S-65 0.71 weight section and to these mixtures further The 
amount part of benzophenone (made by Kanto Kagaku) duplexs as a photoinitiator, The Michler's- 
ketone (made by Kanto Kagaku) 0.2 weight section as a photosensitizer is added, and it is at 25 ** 
about viscosity. The soldering resist composition adjusted to 2.0 Pa-s was obtained. Measurement of 
viscosity is a Brookfield viscometer (Tokyo Keiki and DVL-B type). In the case of 60 rpm, in the case 
of rotor No.4 and 6 rpm, it was based on rotor No. 3. 

[0077](17) The above-mentioned soldering resist composition was applied to both sides of the 
substrate obtained above (15) by a thickness of 20 micrometers. Subsequently, after carrying out for 
20 minutes at 70 ** and performing the drying process for 30 minutes at 70 **, By the chromium 
layer, the side in which the chromium layer was formed in the soda lime glass substrate which is 5 
mm in thickness by which the circle pattern (mask pattern) of the solder resist opening was drawn 
was stuck to the solder resist layer, it laid, and the DMTG development was exposed and carried out 

by the ultraviolet rays of 1000 mJ/cm 2 . And further, at 80 **, it heat-treated at 120 ** by 100 ** for 
1 hour for 1 hour, and heat-treated on the conditions of 3 hours by 150 ** for 1 hour, and the 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran^web_cgLejue?atw_u=http%3A%2F%2Fwww4.ipdl.i... 2008/10/08 



JP,11-004069,A [DETAILED DESCRIPTION] 



1 3/20 ^— v 



pattern (20 micrometers in thickness) of the solder resist layer (opening diameter 200 micrometers) 
14 which carried out the opening of the upper surface of a solder pad, and a viahole and its land part 
was formed. 

[0078](19) Next, the substrate in which the solder resist layer 14 was formed is immersed in the 
electroless nickel plating liquid of pH=5 which consists of 30 g/l of nickel chloride, 10 g/l of sodium 
hypophosphite, and 10 g/l of sodium acid citrate for 20 minutes, The 5-micrometer-thick nickel 
plating layer 15 was formed in the opening. The substrate is immersed in the unelectrolyzed gold 
plating liquid which consists of 2 g/l of gold cyanide potassium, 75 g/l of ammonium chloride, 50 g/l 
of sodium acid citrate, and 10 g/l of sodium hypophosphite for 23 seconds on 93 ** conditions, The 
0.03-micrometer-thick gold plating layer 16 was formed on the nickel plating layer 15. 
[0079](20) And by printing soldering paste to the opening of the solder resist layer 14, and carrying 
out a reflow to it at 200 **, the solder vamp (solder object) 17 was formed and the printed wired 
board which has a solder vamp was manufactured (refer to drawing 20). 

[0080](Example 2) Semiadditive process The printed wired board which has a solder vamp like 
Example 1 was manufactured except having used the adhesives solution for nonelectrolytic plating 
shown in 0.92 micrometer or less, namely, the cresol novolak type epoxy resin (the Nippon Kayaku 
make.) which dissolved in DMDG (diethylene glycol dimethyl ether) The acrylic ghost of the molecular 
weight 2500 25% 34 weight sections, polyether sulphone (PES) 12 weight section, The amount part of 
imidazole hardening agent (made in [ Shikoku Chemicals ], trade name:2E4 MZ-CN) duplexs, 
caprolactone conversion tris (AKUROKISHI ethyl) isocyanurate (the Toagosei make.) which is a 
photosensitive monomer trade name: — ARONIKKUSU M3154 weight section and a photoinitiator 
(the Ciba-Geigy make.) trade name: — the amount part of IRGACURE 907 duplexs, and 
photosensitizer (Nippon Kayaku make, trade name:DETX-S) 0.2 weight section — further — an epoxy 
resin particle (Mitsuhiro — transformation — the particle size distribution of make, trade 
name:polymer pole SS-001, and this particle is shown in drawing 26.) In a median size, the mean 
particle diameter of this particle is 0.92 micrometer, and is standard deviation 0.275. This particle is 
distributed over the range of 0.10 micrometer - 1.98 micrometers. 

The particle diameter in the peak of the particle size distribution is 1.00 micrometers, and the number 
of the peaks is one so that clearly from drawing 26. 

Measurement of particle size distribution used Shimadzu make and Shimazu laser diffraction type size 
distribution measuring device:SALD-2000. After mixing 25 weight sections, It mixed adding NMP 
(normal methyl pyrrolidone)30.0 weight section, and the photosensitive adhesives solution for 
nonelectrolytic plating (resin insulating agent between layers) kneaded and obtained with 3 rolls was 
continuously adjusted and used for viscosity 7 Pa~s with the HOMODI spar agitator. 
[0081](Example 3) the cresol novolak type epoxy resin (the Nippon Kayaku make.) which dissolved in 
fully-additive process (1) DMDG (diethylene glycol dimethyl ether) The acrylic ghost of the molecular 
weight 2500 25% A weight section, polyether sulphone (PES) 12 weight section, The amount part of 
imidazole hardening agent (made in [ Shikoku Chemicals ], trade name:2E4 MZ-CN) duplexs, 
caprolactone conversion tris (AKUROKISHI ethyl) isocyanurate (the Toagosei make.) which is a 
photosensitive monomer trade name: — ARONIKKUSU M3154 weight section and a photoinitiator 
(the Ciba-Geigy make.) trade name: — the amount part of IRGACURE 907 duplexs, and 
photosensitizer (Nippon Kayaku make, trade name:DETX-S) 0.2 weight section — further — an epoxy 
resin particle (Mitsuhiro — transformation — the particle size distribution of make, the trade 
name:polymer pole S-031, and this particle is shown in drawing 25.) In a median size, the mean 
particle diameter of this particle is 0.51 micrometer, and is standard deviation 0.193. This particle is 
distributed over the range of 0.09 micrometer - 1.32 micrometers. 

The particle diameter in the peak of the particle size distribution is 0.58 micrometer, and the number 
of the peaks is one so that clearly from drawing 25. 

Measurement of particle size distribution used Shimadzu make and Shimazu laser diffraction type size 
distribution measuring device:SALD-2000. After mixing 25 weight sections, It mixed adding NMP 
(normal methyl pyrrolidone)30.0 weight section, it adjusted and kneaded to viscosity 7 Pa-s with 3 
rolls continuously the HOMODI spar agitator, and the photosensitive adhesives solution for 
nonelectrolytic plating (resin insulating agent between layers) was obtained. 

[0082](2) (1) of Example 1, and (2) To the core substrate followed and obtained, it is the above (1). 
After applying the obtained adhesives solution for nonelectrolytic plating to both sides by the roll 
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coater and neglecting it for 20 minutes by the horizontal state, desiccation for 30 minutes was 
performed at 60 **, and the 60-micrometer-thick adhesives layer 2 was formed. 
[0083](3) Above (2) On the adhesives layer 2 formed in both sides of a substrate, the polyethylene 
terephthalate film (translucency film) was stuck via the binder. And in 5-micrometer-thick 
protection-from-light ink, the side by which the circle pattern was drawn in the soda lime glass 
substrate which is 5 mm in thickness by which the circle pattern (mask pattern) of the same shape 
as a viahole was drawn was stuck in the adhesives layer 2, it laid, and ultraviolet rays were irradiated 
with and exposed. 

[0084](4) By carrying out spray development of the exposed substrate with a DMTG (triethylene 
glycol wood ether) solution, it becomes the adhesives layer 2 with a viahole. The opening of 100 

micrometerphi was formed. The substrate concerned is exposed by 3000 mJ/cm with an ultrahigh 
pressure mercury lamp, and it is 1 hour and after that at 100 **. By heat-treating at 150 ** in 5 
hours, The adhesives layer 2 with a thickness of 50 micrometers which has the opening (opening for 
viahole formation) 6 excellent in the dimensional accuracy equivalent to a photomask film was formed. 
The roughened layer 1 1 was selectively exposed to the opening 6 used as a viahole (refer to drawing 

Z)- 

[0085](5) The substrate in which the opening 6 for viahole formation was formed is immersed in 
chromic acid for 2 minutes, carry out dissolution removal of the epoxy resin particle which exists in 
the surface of the adhesives layer 2, and roughen the surface of the adhesives layer 2 concerned. 
Then, after being immersed in the neutralized solution (made by SHIPUREI), it rinsed (refer to drawing 
8). 

[0086](6) the cresol novolak type epoxy resin (the Nippon Kayaku make.) in which DMDG was 
dissolved on the other hand Trade name : Oligomer (molecular weight 4000) 46.7 weight section of 
the photosensitive grant which acrylic-ized 50% of the epoxy group of EOCN-103S, the bisphenol A 
type epoxy resin (the product made from oil recovery shell.) of 80 weight sections in which methyl 
ethyl ketone was dissolved trade name: — Epicoat 1001 15.0 weight section and an imidazole 
hardening agent (made in Shikoku Chemicals.) trade name: — the multivalent acrylate (the Nippon 
Kayaku make.) which is 2E4 MZ-CN1.6 weight section and a photosensitive monomer R-604) three 
weight sections — the same — a multivalent acrylic monomer (the product made from the Kyoeisha 
chemicals.) Trade name: Mix six ADPE-1.5 weight section and it is [ as opposed to / further / the full 
weight of these mixtures ] the polymer (the product made from the Kyoeisha chemicals, a trade 
name: poly flow 75) 0.5 of acrylic ester. The weight section was mixed and stirred and the mixed 
liquor A was prepared. The amount part of benzophenone (made by Kanto Kagaku) duplexs as a 
photoinitiator and Michler's ketone (made by Kanto Kagaku) 0.2 as a photosensitizer The weight 
section was dissolved in DMDG of three weight sections warmed at 40 **, and the mixed liquor B was 
prepared. And the above-mentioned mixed liquor A and the above-mentioned mixed liquor B were 
mixed, and liquid resist was obtained. 

[0087](7) Above (5) On the substrate which finished processing, the roll coater was used, the above- 
mentioned liquid resist was applied, desiccation for 30 minutes was performed at 60 **, and the 30- 
micrometer-thick regist layer was formed. Subsequently, the mask film in which the conductor circuit 
pattern of last shipment(ratio of line and space) =50/50 was drawn is stuck, By exposing by 1000 

mJ/cm with an ultrahigh pressure mercury lamp, and carrying out a spray development by DMDG, 
Form on a substrate the resist for plating from which the conductor circuit pattern part escaped, and 

further, it exposes by 6000 mJ/cm 2 with an ultrahigh pressure mercury lamp — 150 ** performed 
heat-treatment of 3 hours after that at 100 ** for 1 hour, and the permanent resist 3 was formed on 
the adhesives layer (resin insulating layer between layers) 2 (refer to drawing 21). 
[0088](8) After carrying out dipping treatment of the substrate in which the permanent resist 3 was 
formed to sulfuric acid solution of 100 g/l and activating a catalyst core, Primary plating was 
performed using the non-electrolytic copper-nickel alloy plating bath which has the following 
presentation, and the copper-nickel phosphorus plating thin film of thickness abbreviation 1.7 mum 
was formed in the resist agenesis portion. At this time, the temperature of the plating bath was 60 ** 
and plating immersion time was made into 1 hour. 
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CuS0 4 - 502 0 
NiS0 4 • 65*0 

pHUMffiW-HaOH 



6.0 mM (1.5 g/1) 
95.1 mM (25 g/1) 
0.23M (60 g/1) 
0.19M (20g/l) 
0. 75M (pH=9. 5 ) 
0. 2 mM (80ppm ) 
0.05 g/1 



The deposition rate was made into 1.7 mum / time. 

[0089](9) The oxide film of the copper-nickel phosphorus plating thin film surface was removed by 
flushing with water the plating liquid which pulled up the substrate which carried out primary plating 
processing from the plating bath, and has adhered to the surface, and processing the substrate with 
an acidic solution further. Then, an external layer conductor pattern and a viahole (BVH) required as 
a conductor by an additive process were formed on the copper-nickel phosphorus plating thin film by 
performing secondary plating using the non-electrolytic copper plating bath of the following 
presentation, without performing Pd substitution (refer to drawing 22). At this time, the temperature 
of the plating bath was 50-70 **, and plating immersion time was considered as a part for 90 - 360. 
Metal salt — CuS0 4 and5H 2 0 : 8.6 mM complexing agent — TEA : 0.1 5M reducing agent — HCHO : 

Other — [ 0.02M and ] stabilizer (a bipyridyl, potassium ferrocyanide, etc.): A small-quantity 
deposition rate is 6micrometers/hour. [0090](10) After doing in this way and forming the conductor 
layer by an additive process, one side of the substrate was ground by belt sander polish using the 
belt abrasive paper of #600 until the upper surface of a permanent resist, the conductor circuit upper 
surface, and the land upper surface of the viahole gathered. Then, buffing was performed in order to 
remove the crack by a belt sander (buffing). And it ground similarly about the field of another side, 
and substrate both sides obtained the smooth printed-circuit board. 

[0091]The printed-circuit board which smoothed the surface (11) And 8 g/l of copper sulfate, Nickel 
sulfate 0.6 g/l, 15 g/l of citrate, 29 g/l of sodium hypophosphite, 31 g/l of boric acid, surface-active 
agent It was immersed in the electroless plating liquid of pH=9 which consists of 0.1 g/l, and the 
roughened layer 1 1 which consists of a 3-micrometer-thick copper-nickel phosphorus alloy was 
formed in the conductor surface exposed to a substrate face (refer to drawing 23). Then, by 
repeating the above-mentioned process, the conductor layer by an additive process has further 
already been formed further, and the multilayer printed wiring board of six layers was obtained by 
doing in this way and carrying out the build up of the wiring layer. 

[0092](12) Further, according to the process of (16) - (20) of Example 1, the solder resist layer 14 
and the solder vamp 17 were formed, and the printed wired board which has the solder vamp 17 was 
manufactured (refer to drawing 24). 

[0093](Comparative example 1) Semiadditive process (3.9 mum/ 0.5micrometer) 
The printed wired board which has a solder vamp like Example 1 was manufactured except having 
used the adhesives solution for nonelectrolytic plating shown below, namely, the cresol novolak type 
epoxy resin (the Nippon Kayaku make.) which dissolved in DMDG (diethylene glycol dimethyl ether) 
The acrylic ghost of the molecular weight 2500 25% 34 weight sections, polyether sulphone (PES) 12 
weight section, The amount part of imidazole hardening agent (made in [ Shikoku Chemicals ], trade 
name:2E4 MZ-CN) duplexs, caprolactone conversion tris (AKUROKISHI ethyl) isocyanurate (the 
Toagosei make.) which is a photosensitive monomer trade name: — ARONIKKUSU M3154 weight 
section and a photoinitiator (the Ciba-Geigy make.) trade name: — the amount part of IRGACURE 
907 duplexs, and a photosensitizer (the Nippon Kayaku make.) trade name: — DETX-S0.2 weight 
section — further — an epoxy resin particle (the Toray Industries make.) Trade name: Mean particle 
diameter of TOREPARU A 3.9-micrometer thing Ten weight sections, After mixing 25 weight sections 
for a thing with a mean particle diameter of 0.5 micrometer, it mixes adding NMP(normal methyl 
pyrrolidone)30.0 weight section, The photosensitive adhesives solution for nonelectrolytic plating 
(resin insulating agent between layers) kneaded and obtained with 3 rolls was continuously adjusted 
and used for viscosity 7 Pa-s with the HOMODI spar agitator. 

[0094](Comparative example 2) Semiadditive process (1.6 mum pulverized-powder + epoxy / PES 
matrix) 
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(1) The epoxy resin particle was prepared according to JP,61-276875,A (USP No. 4752499 and USP 
No. 5921472). That is, it is within an air forced oven about an epoxy resin (the Mitsui Petrochemical 
Industries make, trade narne:TA-1 800). Dry for 4 hours and it is made to harden at 180 **, After 
carrying out coarse grinding of this stiffened epoxy resin, it classified using the ultrasonic jet 
pulverizer (the product made from a Japanese pneumatic industry, a trade name: the AKYU cut B-18 
type), making it freeze with liquid nitrogen, and the epoxy resin particle with a mean particle diameter 
of 1.6 micrometers was prepared. 

[0095](2) Manufacture of a printed wired board is the same as that of Example 1 except having used 
the adhesives solution for nonelectrolytic plating shown below, namely, the cresol novolak type epoxy 
resin (the Nippon Kayaku make.) which dissolved in DMDG (diethylene glycol dimethyl ether) The 
acrylic ghost of the molecular weight 2500 25% 34 weight sections, polyether sulphone (PES) 12 
weight section, The amount part of imidazole hardening agent (made in [ Shikoku Chemicals ], trade 
name:2E4 MZ-CN) duplexs, caprolactone conversion tris (AKUROKISHI ethyl) isocyanurate (the 
Toagosei make.) which is a photosensitive monomer trade name: — ARONIKKUSU M3154 weight 
section and a photoinitiator (the Ciba-Geigy make.) trade name: — the amount part of IRGACURE 
907 duplexs,. and a photosensitizer (the Nippon Kayaku make.) trade name: — DETX-S0.2 weight 
section — further — the above Mean particle diameter of the epoxy resin particle of (1) After mixing 
35 weight sections, a 1 .6-micrometer thing, It mixed adding NMP(normal methyl pyrrolidone)30.0 
weight section, and the photosensitive adhesives solution for nonelectrolytic plating (resin insulating 
agent between layers) kneaded and obtained with 3 rolls was continuously adjusted and used for 
viscosity 7 Pa-s with the HOMODI spar agitator. 

[0096](Comparative example 3) Semiadditive process (1.6 mum particle + epoxy / PES matrix) 
The printed wired board which has a solder vamp like Example 1 was manufactured except having 
used the adhesives solution for nonelectrolytic plating shown below, namely, the cresol novolak type 
epoxy resin (the Nippon Kayaku make.) which dissolved in DMDG (diethylene glycol dimethyl ether) 
The acrylic ghost of the molecular weight 2500 25% 34 weight sections, polyether sulphone (PES) 12 
weight section, The amount part of imidazole hardening agent (made in [ Shikoku Chemicals ], trade 
name:2E4 MZ-CN) duplexs, caprolactone conversion tris (AKUROKISHI ethyl) isocyanurate (the 
Toagosei make.) which is a photosensitive monomer trade name: — ARONIKKUSU M3154 weight 
section and a photoinitiator (the Ciba-Geigy make.) trade name: — the amount part of IRGACURE 
907 duplexs, and a photosensitizer (the Nippon Kayaku make.) trade name: — DETX-S0.2 weight 
section — further — an epoxy resin particle (the Toray Industries make.) Trade name: Mean particle 
diameter of TOREPARU After mixing 35 weight sections for a 1 .6-micrometer thing, It mixed adding 
NMP(normal methyl pyrrolidone)30.0 weight section, and the photosensitive adhesives solution for 
nonelectrolytic plating (resin insulating agent between layers) kneaded and obtained with 3 rolls was 
continuously adjusted and used for viscosity 7 Pa-s with the HOMODI spar agitator. 
[0097](Comparative example 4) Fully-additive process (3.9 mum/ 0.5micrometer) 
The printed wired board which has a solder vamp like Example 3 was manufactured except having 
used the adhesives solution for nonelectrolytic plating shown below, namely, the cresol novolak type 
epoxy resin (the Nippon Kayaku make.) which dissolved in DMDG (diethylene glycol dimethyl ether) 
The acrylic ghost of the molecular weight 2500 25% 34 weight sections, polyether sulphone (PES) 1 2 
weight section, The amount part of imidazole hardening agent (made in [ Shikoku Chemicals ], trade 
name:2E4 MZ-CN) duplexs, caprolactone conversion tris (AKUROKISHI ethyl) isocyanurate (the 
Toagosei make.) which is a photosensitive monomer trade name: — ARONIKKUSU M3154 weight 
section and a photoinitiator (the Ciba-Geigy make.) trade name: — the amount part of IRGACURE 
907 duplexs, and a photosensitizer (the Nippon Kayaku make.) trade name: — DETX-S0.2 weight 
section — further — an epoxy resin particle (the Toray Industries make.) Trade name: Mean particle 
diameter of TOREPARU A 3.9-micrometer thing Ten weight sections, After mixing 25 weight sections 
for a thing with a mean particle diameter of 0.5 micrometer, it mixes adding NMP(normal methyl 
pyrrolidone)30.0 weight section, The photosensitive adhesives solution for nonelectrolytic plating 
(resin insulating agent between layers) kneaded and obtained with 3 rolls was continuously adjusted 
and used for viscosity 7 Pa-s with the HOMODI spar agitator. 

[0098](Comparative example 5) Fully-additive process (1.6 mum pulverized-powder + epoxy / PES 
matrix) 

(1) The epoxy resin particle was prepared according to JP,61-276875,A. That is, it is within an air 
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forced oven about an epoxy resin (the Mitsui Petrochemical Industries make, trade name:TA-1800). 
Dry for 4 hours and it is made to harden at 180 **, After carrying out coarse grinding of this stiffened 
epoxy resin, it classified using the ultrasonic jet pulverizer (the product made from a Japanese 
pneumatic industry, a trade name: the AKYU cut B-18 type), making it freeze with liquid nitrogen, and 
the epoxy resin particle with a mean particle diameter of 1.6 micrometers was prepared. 
[0099](2) Manufacture of a printed wired board is the same as that of Example 3 except having used 
the adhesives solution for nonelectrolytic plating shown below, namely, the cresol novolak type epoxy 
resin (the Nippon Kayaku make.) which dissolved in DMDG (diethylene glycol dimethyl ether) The 
acrylic ghost of the molecular weight 2500 25% 34 weight sections, polyether sulphone (PES) 12 
weight section, The amount part of imidazole hardening agent (made in [ Shikoku Chemicals ], trade 
name:2E4 MZ-CN) duplexs, caprolactone conversion tris (AKUROKISHI ethyl) isocyanurate (the 
Toagosei make.) which is a photosensitive monomer trade name: — ARONIKKUSU M3154 weight 
section and a photoinitiator (the Ciba-Geigy make.) trade name: — the amount part of IRGACURE 
907 duplexs, and a photosensitizer (the Nippon Kayaku make.) trade name: — DETX-S0.2 weight 
section — further — the above (1) Mean particle diameter of an epoxy resin particle After mixing 35 
weight sections, a 1 .6-micrometer thing, It mixed adding NMP(normal methyl pyrrolidone)30.0 weight 
section, it adjusted and kneaded to viscosity 7 Pa-s with 3 rolls continuously the HOMODI spar 
agitator, and the photosensitive adhesives solution for nonelectrolytic plating (resin insulating agent 
between layers) was used. 

[0100](Comparative example 6) Fully-additive process (1.6 mum particle + epoxy / PES matrix) 
The printed wired board which has a solder vamp like Example 3 was manufactured except having 
used the adhesives solution for nonelectrolytic plating shown below, namely, the cresol novolak type 
epoxy resin (the Nippon Kayaku make.) which dissolved in DMDG (diethylene glycol dimethyl ether) 
The acrylic ghost of the molecular weight 2500 25% 34 weight sections, polyether sulphone (PES) 12 
weight section, The amount part of imidazole hardening agent (made in [ Shikoku Chemicals ], trade 
name:2E4 MZ-CN) duplexs, caprolactone conversion tris (AKUROKISHI ethyl) isocyanurate (the 
Toagosei make.) which is a photosensitive monomer trade name: — ARONIKKUSU M3154 weight 
section and a photoinitiator (the Ciba-Geigy make.) trade name: — the amount part of IRGACURE 
907 duplexs, and a photosensitizer (the Nippon Kayaku make.) trade name: — DETX-S0.2 weight 
section — further — mean particle diameter of an epoxy resin particle (Toray Industries 
TOREPARU) After mixing 35 weight sections, a 1 .6-micrometer thing, It mixed adding NMP(normal 
methyl pyrrolidone)30.0 weight section, and the photosensitive adhesives solution for nonelectrolytic 
plating (resin insulating agent between layers) kneaded and obtained with 3 rolls was continuously 
adjusted and used for viscosity 7 Pa-s with the HOMODI spar agitator. 

[0101](Comparative example 7) Semiadditive process 5.5micrometer/ O.Smicrometer (JP,7-34048,A, 
USP No. 5519177 gazette) 

The printed wired board which has a solder vamp like Example 1 was manufactured except having 
used the adhesives solution for nonelectrolytic plating shown below, namely, the cresol novolak type 
epoxy resin (the Nippon Kayaku make.) which dissolved in DMDG (diethylene glycol dimethyl ether) 
The acrylic ghost of the molecular weight 2500 25% 34 weight sections, polyether sulphone (PES) 12 
weight section, The amount part of imidazole hardening agent (made in [ Shikoku Chemicals ], trade 
name:2E4 MZ-CN) duplexs, trimethyl one which is a photosensitive monomer — doria — KURIRETO 
(TMPTA) — 5 weight section, The amount part of photoinitiator (Ciba-Geigy make trade name: 
IRGACURE 907) duplexs, Furthermore, it is the mean particle diameter of an epoxy resin particle (the 
Toray Industries make, a trade name: TOREPARU). A 5.5-micrometer thing Ten weight sections, 
Mean particle diameter After mixing five weight sections for a 0.5-micrometer thing, it mixes adding 
NMP(normal methyl pyrrolidone)30.0 weight section, The photosensitive adhesives solution for 
nonelectrolytic plating (resin insulating agent between layers) kneaded and obtained with 3 rolls was 
continuously adjusted and used for viscosity 7 Pa-s with the HOMODI spar agitator. 
[0102](Comparative example 8) 5.5 micrometers of fully-additive processes / 0.5 mum (JP,7- 
34048A USP No. 5519177 gazette) 

The printed wired board which has a solder vamp like Example 2 was manufactured except having 
used the adhesives solution for nonelectrolytic plating shown below, namely, the cresol novolak type 
epoxy resin (the Nippon Kayaku make.) which dissolved in DMDG (diethylene glycol dimethyl ether) 
The acrylic ghost of the molecular weight 2500 25% 34 weight sections, polyether sulphone (PES) 12 
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weight section, The amount part of imidazole hardening agent (made in [ Shikoku Chemicals ], trade 
name:2E4 MZ-CN) duplexs, trimethyl one which is a photosensitive monomer — doria — KURIRETO 
(TMPTA) — 5 weight section, The amount part of photoinitiator (Ciba-Geigy make trade name: 
IRGACURE 907) duplexs, Furthermore, it is the mean particle diameter of an epoxy resin particle (the 
Toray Industries make, a trade name: TOREPARU). A 5.5-micrometer thing Ten weight sections, 
Mean particle diameter After mixing five weight sections for a 0.5-micrometer thing, it mixes adding 
NMP(normal methyl pyrrolidone)30.0 weight section, The photosensitive adhesives solution for 
nonelectrolytic plating (resin insulating agent between layers) kneaded and obtained with 3 rolls was 
continuously adjusted and used for viscosity 7 Pa-s with the HOMODI spar agitator. 
[0103]Thus, the examination and evaluation which are shown below about the printed wired board 
concerning the example and comparative example which were manufactured were performed. 
** . According to JIS-C-6481, peel strength was measured about the patchboard of Examples 1-3 
and the comparative examples 1 -8. 

** . About the patchboard of Examples 1-3 and the comparative examples 1-8, the cross cut of the 
patchboard was carried out and the depth of the hollow of a roughened surface was measured by 
metallurgical microscope observation of the section. 

** . The surface resistance value was measured about the patchboard of Examples 1 and 2 and the 
comparative examples 1-3, and 7. 

** . About the patchboard of Example 3 and the comparative examples 4-6, and 8, it was neglected 
for 48 hours under the conditions of the humidity of 85%, the temperature of 130 **, and voltage 3.3 
V, and the surface resistance value was measured. 

** . About the patchboard of Examples 1-3 and the comparative examples 1-8, 500 heat cycle tests 
were carried out by -55 ** - 125 **, and the existence of the crack was investigated. 
** . The formation limit of last shipment was investigated about the patchboard of Examples 1-3 and 
the comparative examples 1-8. 

** . The heating test was carried out about the patchboard of Examples 1-3 and the comparative 
examples 1-8. It is 48 hours at the conditions of this examination, and 128 **. According to this 
heating test, if the opening for viahole formation has resin remaining, exfoliation of a viahole will 
occur. The existence of such exfoliation was measured by the conduction resistance of the viahole, 
and when conduction resistance went up and there was exfoliation of a viahole, it recognized. 
** . It is each about the patchboard of Examples 1—3 and the comparative examples 1-8. The 
patchboard of 100 sheets was created and the generation ratio of layer insulation destruction was 
measured. 

[0104]The result of these examinations and evaluation is shown in Table 1. 
[Table 1] 
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[0105]** . Even if the depth of the hollow of a roughened surface is shallow compared with the 
former if the adhesives for nonelectrolytic plating of this invention are used so that clearly from the 
result shown in this table (3 micrometers), it is practical peel strength. 1 .0 kg/cm can be attained. 
Thereby, the printed wired board of this invention becomes possible [ making last shipment of a 
pattern still smaller ]. 

** . The mean particle diameter of the heat resistant resin particle used again by the adhesives for 
nonelectrolytic plating and the printed wired board concerning this invention is 1.5. It is below mum. 
Since a maximum droplet size is in less than 2 micrometers so that he can understand from the 
particle size distribution, an opening does not occur between layers by roughening treatment, but 
there is also no destruction of the layer insulation by flow with the upper layer and a lower layer. 

** . When providing the opening for viahole formation in the resin insulating layer between layers of 
the substrate with which the conductor circuit surface by the side of a lower layer was roughened 
further, resin remains in the roughened surface. About this point, if Examples 1 and 2 are compared 
with the comparative examples 2 and 3, in a particle of 1 micrometer or less existing, it will become 
removable [ such resin remaining ] at the time of roughening treatment, and it will be presumed that a 
heating test does not cause exfoliation of a viahole, either. 

** . The patchboard of Examples 1 and 2 has a surface resistance value higher than the comparative 
examples 1 and 7. With the patchboard of the comparative example 1, this has too deep a hollow of a 
roughened surface, and is considered because the dissolution removal of the electroless plating film 
cannot be carried out but it remains. 

** . Even if it puts the patchboard of Example 3 under a heat-and-high-humidity condition, a surface 
resistance value does not fall. On the other hand, if the patchboard of the comparative examples 4 
and 8 is put under a heat-and-high-humidity condition, a surface resistance value will fall. As for this, 
since the patchboard of the comparative examples 4 and 8 has the deep hollow of a roughened 
surface compared with Example 3, catalyst core Pd has adhered so much. 
It is presumed that it is the cause by which this reduces surface resistance. 

** . The patchboard of Examples 1 and 2 and the comparative examples 1 and 7 did not generate the 
crack at all by a thermo cycle. On the other hand, the crack generated the patchboard of Example 3 
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and the comparative examples 4, 5, 6, and 8 plating resist and with the interface of a conductor 
circuit as the starting point in the resin insulating layer between layers (adhesives layer for 
nonelectrolytic plating). 

** . The crack on the basis of the anchor hollow under a conductor circuit generated the patchboard 
of the comparative examples 2 and 5 in the adhesives layer for nonelectrolytic plating. The anchor 
hollow in which this was formed since shape was square in the case of crushing powder is also 
square. 

Stress concentration breaks out at the time of a thermo cycle, and it is thought that a crack occurs. 
Namely, if such crushing powder is used, peel strength will improve, but a crack will occur at the time 
of a thermo cycle. 

[0106]Since epoxy conversion polyimide resin is used as a resin matrix in the example of JP,61~ 
276875A a toughness value is higher than epoxy-PES resin, and it is peel strength. It is thought that 
1 .6 kg/cm was obtained. 
[0107] 

[Effect of the Invention]As explained above, according to the adhesives for nonelectrolytic plating of 
this invention, practical peel strength is securable, a surface resistance value can also be high, 
moreover the minute pattern up to last shipment=20 / 20 micrometers can be formed, and a printed 
wired board also without the layer insulation destruction by roughening treatment can be provided. 
Since the adhesive resin which remains at the pars basilaris ossis occipitalis of the opening for 
viaholes is removable at the time of roughening treatment according to the adhesives for 
nonelectrolytic plating of this invention, the printed wired board using these adhesives does not have 
the viahole exfoliation in a heating test, either. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing one process in manufacture of the multilayer printed wiring board by 
the semiadditive process using the adhesives for nonelectrolytic plating concerning this invention. 
[Drawing 2] It is a figure showing one process in manufacture of the multilayer printed wiring board by 
the semiadditive process using the adhesives for nonelectrolytic plating concerning this invention. 
[Drawing 3] It is a figure showing one process in manufacture of the multilayer printed wiring board by 
the semiadditive process using the adhesives for nonelectrolytic plating concerning this invention. 
[Drawing 4] It is a figure showing one process in manufacture of the multilayer printed wiring board by 
the semiadditive process using the adhesives for nonelectrolytic plating concerning this invention. 
[Drawing 5] It is a figure showing one process in manufacture of the multilayer printed wiring board by 
the semiadditive process using the adhesives for nonelectrolytic plating concerning this invention. 
[Drawing 6]It is a figure showing one process in manufacture of the multilayer printed wiring board by 
the semiadditive process using the adhesives for nonelectrolytic plating concerning this invention. 
[Drawing 7] It is a figure showing one process in manufacture of the multilayer printed wiring board by 
the semiadditive process using the adhesives for nonelectrolytic plating concerning this invention. 
[Drawing 8] It is a figure showing one process in manufacture of the multilayer printed wiring board by 
the semiadditive process using the adhesives for nonelectrolytic plating concerning this invention. 
[Drawing 9] It is a figure showing one process in manufacture of the multilayer printed wiring board by 
the semiadditive process using the adhesives for nonelectrolytic plating concerning this invention. 
[Drawing 10]It is a figure showing one process in manufacture of the multilayer printed wiring board 
by the semiadditive process using the adhesives for nonelectrolytic plating concerning this invention. 
[Drawing 11]It is a figure showing one process in manufacture of the multilayer printed wiring board 
by the semiadditive process using the adhesives for nonelectrolytic plating concerning this invention. 
[Drawing 12]It is a figure showing one process in manufacture of the multilayer printed wiring board 
by the semiadditive process using the adhesives for nonelectrolytic plating concerning this invention. 
[Drawing 13]It is a figure showing one process in manufacture of the multilayer printed wiring board 
by the semiadditive process using the adhesives for nonelectrolytic plating concerning this invention. 
[Drawing 14]It is a figure showing one process in manufacture of the multilayer printed wiring board 
by the semiadditive process using the adhesives for nonelectrolytic plating concerning this invention. 
[Drawing 15]It is a figure showing one process in manufacture of the multilayer printed wiring board 
by the semiadditive process using the adhesives for nonelectrolytic plating concerning this invention. 
[Drawing 16]It is a figure showing one process in manufacture of the multilayer printed wiring board 
by the semiadditive process using the adhesives for nonelectrolytic plating concerning this invention. 
[Drawing 17]It is a figure showing one process in manufacture of the multilayer printed wiring board 
by the semiadditive process using the adhesives for nonelectrolytic plating concerning this invention. 
[Drawing 18]It is a figure showing one process in manufacture of the multilayer printed wiring board 
by the semiadditive process using the adhesives for nonelectrolytic plating concerning this invention. 
[Drawing 19]It is a figure showing one process in manufacture of the multilayer printed wiring board 
by the semiadditive process using the adhesives for nonelectrolytic plating concerning this invention. 
[Drawing 20]It is a figure showing one process in manufacture of the multilayer printed wiring board 
by the semiadditive process using the adhesives for nonelectrolytic plating concerning this invention. 
[Drawing 21]It is a figure showing one process in manufacture of the multilayer printed wiring board 
by the fully-additive process using the adhesives for nonelectrolytic plating concerning this invention. 
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[Drawing 22]It is a figure showing one process in manufacture of the multilayer printed wiring board 
by the fully-additive process using the adhesives for nonelectrolytic plating concerning this invention. 

[Drawing 23]It is a figure showing one process in manufacture of the multilayer printed wiring board 
by the fully-additive process using the adhesives for nonelectrolytic plating concerning this invention. 

[Drawing 24]It is a figure showing one process in manufacture of the multilayer printed wiring board 
by the fully-additive process using the adhesives for nonelectrolytic plating concerning this invention. 

[Drawing 25]It is the particle size distribution which shows the relation of the abundance (abundance) 
of the heat resistant resin particle in the particle diameter and particle diameter of the heat resistant 
resin particle concerning this invention. 

[Drawing 26]It is the particle size distribution which shows the relation of the abundance (abundance) 
of the heat resistant resin particle in the particle diameter and particle diameter of the heat resistant 
resin particle concerning this invention. 
[Description of Notations] 

1 Substrate 

2 The resin insulating layer between layers (adhesives layer for nonelectrolytic plating) 

3 Permanent resist (plating resist) 

4 Inner layer conductor circuit (inner layer pattern) 

5 Inner layer conductor circuit (the 2nd layer pattern) 

6 The opening for viaholes 

7 Viahole 

8 Copper foil 

9 Through hole 

10 Resin filler 

1 1 Roughened layer 

12 Electroless plating film 

13 Electrolysis plating film 

14 Solder resist layer 

15 Nickel plating layer 

16 Gold plating layer 

17 Solder object (solder vamp) 

•■ " ■ ■ v "" ' "" ■ ■•■.■«■ ■ ■ ■ ■ '■ ■ ■ ■■ ■ ■ .. . . ■ ■ .-■ ■ ■ ■ .,,,..i..i..., „, ,,...i....i,...,i....,iiii . .. , i i M i . i n ii i i i .. i . i . i .. i i i ■ i M ■ .. i i .j iii' " ■ " ' ." . . i . i i . ii J i . ii i . i i 

[Translation done.] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgLejje?atw_u-http%3A%2F%2Fwww4.ipdI.i... 2008/10/08 



